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Reliance HY-CROME Spring Washers 







A natural me- 
chanical device 
— scientifically 
made—to keep 
bolts tight. 





STANDARD 
HY-CROME 






A long record of de- 
pendable railroad serv- 
ice and efficiently meet- 
ing War demands of 
present heavy railroad 
traffic. 


Eaton Manufacturing Company 
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Steel-hungry corrosive elements 
... like the destructive termites 
in wood . . . eat into steel struc- 
tures and undermine their weight 
and strength. This steel-consum- 
ing process goes on causing pro- 
gressive loss of metal, resulting in 
a diminishing safety factor. 


MANY 
RAILROAD * 
MEN Know 
How To PREVENT 
THis Loss 
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Many railroad maintenance men 
protect their steel bridges by 
treating them with NO-OX-ID. 
If corrosion is causing loss of steel on your bridges, 
you certainly don’t have to put up with it a minute 
longer. Use NO-OX-ID to stop rust and eliminate 
also the expense resulting from costly replacements 
of rusted-out members. Write for information. 


DEARBORN CHEMICAL COMPANY 
Dept. U, 310 S. Michigan Ave., Chicago 
New York ¢ Los Angeles * Toronto 


NOG ID 
TRONS AE RUST 


the original rust preventive 
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Ox Y-ACETYLENE 
FLAME-CLEANING 


Makes Paint Go On Faster 
... . Bond Tighter 
... and Last Longer 


Ores flame-cleaning with Oxweld 
equipment preparatory to the painting of 
bridges, tanks, cars, coaches, and many other types of 
steel structures is being used increasingly. This effec- 
tive procedure quickly removes loose paint, scale, and 
rust from steel surfaces, and at the same time drives 
out surface moisture. After the steel has been flame- 
cleaned and then wire-brushed, it should be painted 
immediately. The protective coating then spreads 


more evenly and quickly on the warm, dry surface, 





and a tighter bond is effected. As a result, the major 


causes of subsequent corrosion and paint flaking are In the illustration, the operator is using 
the new-type 8-inch Oxweld flame- 





eliminated. This procedure is used to 








FOR VICTORY cleaning head to prepare a bridge for 
@? advantage on new structures before repainting. Oxweld makes available 
i BUY to the railroads the equipment required 
i WAR the initial protective coating is ap- for application of this procedure, and 
17 BONDS : competent instructors to help assure 
K (MPS plied, and also on structures that are ion effective use. 
re being prepared for repainting. 
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The word “Oxweld” is a registered trade-mark. 
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THE OxwELD RAILROAD SERVICE COMPANY 
Unit of Union Carbide and Carbon Corporation 


UCC) 


Carbide and Carbon Building Chicago and New York 


‘ $ 
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To ‘Gt Char fuslest wih 


yw a 
he mostest * war trains 


need dependable track 


You can keep your fast, heavy-duty 
track in condition with minimum 
use of critical materials and labor. 

Pressure grouting of water pock- 
ets and soft spots in track with port- 
land cement grout stiffens the sub- 
grade, keeps trackin line and grade 
—reduces maintenance. 

Track that needs little attention 
releases maintenance labor for other 
jobs. And track can be grouted with- 
out interference to operation—pres- 
sure grouting is done under traffic— 
thereisseldom need for sloworders. 

If you have soft track and water 
pocket conditions, pressure grout- 
ing may be your best solution. Ask 
us for further information. 


PORTLAND CEMENT ASSOCIATION 


Dept. 11-27, 33 W. Grand Ave., Chicago, Ill. 
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Conserve Your Rail With 


RMC PLASTIC 


and Serve the Nation! 





This splice was removed four 
years after packing with R MC 
Plastic. Note how completely 
free rail joint, bar, bolts and 
nuts are from corrosion. 













Foresighted railway management now is doing 

everything possible to conserve the steel already 

in service, making it last, so that a maximum of new 
steel can go into America’s war effort. 


“a Preventing destruction of steel by corrosion is one effective way 


ee to conserve this vital material. R M © PLASTIC has proved 





its mettle in protecting thousands of miles of rail against the cor- 
rosive action of brine drip, water, ash and other corrosive 
agencies during the entire rail life. When R M C PLASTIC 
is packed solidly into every section of the joint assembly it 
thoroughly protects the fishing surfaces, shanks and threads of 
nuts and bolts, permitting proper rail expansion and contraction, 
eliminating frozen joints due to corrosion, and reducing the 
danger of kinks and humps in the track. 





CORROSION HERE 





RAILWAY MAINTENANCE CORP. 


PITTSBURGH, PENNSYLVANIA 
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Verona Fixed Tension Triflex Spring 


Provides 


An Accurate Means of Establishing 
High Practical Track Bolt Tension 
Plus + 
An Accurate Means of Establishing 
Equal Tension in Each Bolt 
Plus + 


A Spring Reaction More 
Than 2’/, Times A.R.E.A. 


Specification Requirements 


WOODINGS-VERONA TOOL WORKS 


Y 


Since 1873 
VERONA, PA. CHICAGO, ILL. 
Branch Offices Principal Cities 
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Let's keep the throttle wide open! 
True, no group has done a better job 
of salvaging scrap steel than our rail- 
roads. But, there is no rest for lead- 
ers. The need for scrap steel is more 


urgent than ever. 






PRODUCTION: 


“7 

} 
ann 
\ \ 
Veeeu 


We must not, we will not, fail to 


gather and deliver to our furnaces 
every available pound. The country 
has faith in our railroads’ willingness 
and capacity to keep on leading 


the way. 


High-ball the scrap along until the 
Axis gets tired of scrapping. 

Airco gases and cutting equip- 
ment play an important part in the 


Railroad's scrap collection drive. 


This advertisement contributed in 
cooperation with the U. S. Gov- 
ernment Salvage Campaign by: 


ms All 
REDUCTION 


General G Mes. 


60 EAST 42nd STREET, NEW YORK, N.Y. 
In Texas: 
Magnolia-Airco Gas Products Co. 
General Offices: HOUSTON, TEXAS 
OFFICES IN ALL PRINCIPAL CITIES 





WASTE IT: 
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Prepare Now for 1943 Labor Shortage 


HERE ARE TWO GOOD WAYS TO DO IT! 





Work Effectively in Stone, Gravel, or 
Other Types of Ballast 


With traffic increasing steadily and the avail- 
able supply of labor diminishing rapidly, 
1943 is certain to bring serious track upkeep 
problems to railroad maintenance officers. 

The Woolery Tie Cutter is the most outstand- 


With the Woolery Tie Cutter, shown at the left, trench- 
ing is eliminated and surfacing is reduced one-half. 


WOOLERY TIE CUTTERS 


from the old back-breaking method, at the 
same time making a substantial saving with 
the use of these machines. 

The Tie Cutter cuts the ties in 3 pieces which 
are quickly and easily removed with minimum 
disturbance to ballast. Trenching is eliminat- 
ed; follow-up surfacing is reduced 50% and 


the new ties rest on firm solid beds without 
creating the usual soft spots. 


ing development yet made for the renewal 
of ties. It simplifies the job. You get away 








With Woolery Tie Cutters on the job, you can be sure of com- 
pleting your next year's tie-renewal program in less time, with less 
labor, releasing essential manpower for other tasks. 








WOOLERY WEED BURNERS 


More than 60 roads are now using Woolery Weed 
Burners . . . convincing proof of their efficient, eco- 
nomical performance in removing weeds from the 
track. 

To handle successfully next year’s record traffic, tracks 
must be kept in first-class shape . . . free of weeds and 
their harmful effects. You can eradicate weeds quickly, 
thoroughly and economically with Woolery Weed 
Burners, and also use them in the Winter to melt | 
snow and ice from switches and interlockings. Wool- 
ery Burners are available in 5-burner, 3-burner, 2- 
burner and 1-burner models. 


A SOLID WALL OF FLAME 25 FEET WIDE 


Above: 5-burner Giant Octopus Model. 3-burner, 


l1-burner Models are also available. 


2-burner and 


Insure Protection NOW by Putting these Units in Your 1943 Budget! 


WOOLERY MACHINE COMPANY 


Minneapolis, Minnesota 
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SSS J 
CANADIAN 
PACIFIC 


1930 
The Railroads of Canada 


have employed 


Detector Cars of Sperry Rail Service 


from the Atlantic to the Pacific 





To Assure Maximum Rail Safety 
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SPERRY RAIL SERVICE « HOBOKEN, N.J. ¢ CHICAGO, ILL. 
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FOR VICTORY TODAY 
AND SOUND BUSINESS TOMORROW 





—— 1, 
—— 


sake sora ain 


Get This Flag Flying Now! 


This War Savings Flag which flies today 
over companies, large and small, all across 
the land means business. It means, first, 
that 10% of the company’s gross pay roll is 
being invested in War Bonds by the workers 
voluntarily. 


It also means that the employees of all these 
companies are doing their part for Victory 

. by helping to buy the guns, tanks, and 
planes that America and her allies must have 
to win. 


It means that billions of dollars are being 
diverted from “bidding” for the constantly 
shrinking stock ot goods available, thus put- 
ting a brake on inflation. And it means that 
billions of dollars will be held in readiness 
for post-war readjustment. 


Save With 


A) 





b) 


Think what 10% of the national income, 
saved in War Bonds now, month after month, 
can buy when the war ends! 


For Victory today ...and prosperity tomor- 
row, keep the War Bond Pay-roll Savings 
Plan rolling in your firm. Get tat flag fly- 
ing now! Your State War Savings Staff Ad- 
ministrator will gladly explain how you may 
do so. 


If your firm has not already installed the Pay- 
roll Savings Plan, iow is the time to do so. 
For full details, plus samples of result-getting 
literature and promotional helps, write or 
wire: War Savings Staff, Section F, Treasury 
Department, 709 Twelfth Street NW., 
Washington, D. C. 


War Savings Bonds 





This Space Is a Contribution to America’s All-Out War Program by 


RAILWAY ENGINEERING AND MAINTENANCE 
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It Is Time To Think of 


BARCO 


Unit Tylammers 


Do A Better Job Quicker In Out Of Face Or Spot 
Tamping At Lower First Cost 
tenance Cost. 


Lower Main- 


89 RAILROADS USING BARCO 


Seven Years Satisfactory Service 


BARCO MANUFACTURING CO. 


NOT INCORPORATED 


1805 W. Winnemae Ave. Chicago. Il. 


IN CANADA 
THE HOLDEN COMPANY, Ltd. 
Montreal - Moncton - Yoronto - Winnipez - Vancouver 
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Spot tamping at busy terminals and crossings is quickly and easily 
handled—no auxiliary equipment in the way. 





BARCO Tytampers may also be operated from a small gag 9 cen- 


tral power plant for out of face tamping, as shown above. is unit, 
weighing less than 100 Ib., and costing less than $100, is supplying power 
to 12 BARCO Tytampers. 
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With the development of the Nordberg Hydraulic 
Power Jack, another outstanding contribution was made 
to the extensive line of power driven tools Nordberg 
has introduced for the maintenance of track. 


NORDBERG POWER TOOLS Those not accustomed to using the Power Jack or those 
FOR TRACK MAINTENANCE familiar with the older screw jack model will be amazed 
Power Jack at the smooth, powerful action of the hydraulic thrust 
Sythe Pues cylinders, ease of handling, simple controls, accuracy 


Adzing Machine 
Rail Drill of lift and light weight. It weighs less than half as 


Prt venta much as the previous model. If you have a ballasting or 
Utility Grinder surfacing job, do it the hydraulic way. You will do the 
Midget Grinder fj 

Track Shifter job faster and at less cost with a Nordberg Power Jack. 


amt MILWAUKEE 
TINORD BER CIMECKCO MES 
— Export Representative—WONHAM Inc.—44 Whitehall St., New York 
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more Fairmont Motor Cars are working on the railroads of America than all other 
makes combined. That fact alone tells you more about the dependability, the economy and the overall 
efficiency of Fairmont Motor Cars than anything we could tell you. This universal acceptance is the result 
of more than thirty-two years of cooperation and service, in the field, with the men who use the cars daily. 
The Fairmont line includes the most complete selection of railway motor cars and offers many advantages, such 
as, standardization of major parts and the traditional Fairmont time-proved features—water cooling, endless 
cord belt transmission, demountable wheels, easy accessibility of parts, and others of equal importance. 
You will find our Bulletin No. 471 a valuable, quick motor car reference book for your desk. Send us your 


name and address and we'll mail your copy at once. Fairmont Railway Motors, Inc., Fairmont, Minnesota. 


RAILWAY MOTOR CARS 


Performance 
ON THE J08 OF ALL THE CARS IN SERVICE TODAY . . MORE THAN HALF ARE FAIRMONTS 
COUNTS 





* * * * CHICAGO PNEUMATIC NEWS « «x * 


CP TOOLS EXPEDITE BRIDGE MAINTENANCE 


RIVETERS, RIVET BUSTERS, SCALING HAMMERS 
AND WOOD BORERS STEP UP REPAIRS 


New Men Take To Them Quickly 

















CHICAGO (CP) — With vital wartime 
maintenance problems the chief topic of 
the 49th Annual Meeting of The American 
Railway Bridge and Building Association, 
wide interest is noted in the time and labor 
savings effected by CP Pneumatic Tools. 

For bridge repair and maintenance there 
are five sizes of CP Boyer Riveting Ham- 
mers, with capacities for rivets from 5%” to 
1%". For busting rivet heads, CP 11-X 
(1 capacity) and CP 81-X Boyer Rivet Bus- 
ters are fast and easily handled by one 
man. For removing rust, scale, old paint, or 
a FOR BRIDGE REPAIR and maintenance the CP Boyer Riveting Hammers, capacities acct Som metal cutnces, CP Puewnatic 
Se to 146", ene eapesialiie eessemnanded, Siekt watett, atatenn tseeth. senility Scalers are invaluable. Fast, efficient, and 


and power of blow, smoothness of operation, ease of control, instant stopping and easily handled, CP Pneumatic Wood Bor- 
starting, long life, low upkeep... these are characteristic features that have made ers soon pay for themselves in time and 
CP Boyer Riveting Hiammers favorites with maintenance men for over forty years. 

labor saved. 











CHICAGO PNEUMATIC 


TOCL ERC Omeany 


General Offices: 8 E. 44th St., New York, N. Y. 














A BUSTING 3/4" RIVETS on replacement of A SCALING RUST from steel top plate SEDER gERE= In 
worn and corroded steel in closed deck and trough of closed deck railroad a BORING SPIKE HOLES in ties, in bridge and trestle 
railroad bridge with No. 81-X CP Boyer bridge with CP V-2 Scaling Hammer. timber, and other wood boring jobs encountered in 
Rivet Buster. Fast, efficient, ideal for use in This sturdy, compact, efficient tool is bridge repair and maintenance work, are speeded by 
close quarters, this tool saves time and labor. excellent for general scaling purposes. the use of fast, efficient CP Pneumatic Wood Borers. 





CHICAGO 


PINEUMNNC POOLS 


ALSO: Air Compressors, Electric Tools, Rock Drills, 
Hydraulic Aviation Accessories, Diesel Engines 





PNEUMATIC 
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FOR ROOFS 
Asbestos Roof 


by applying 


J-M ASBESTOS SHINGLES || | 
on ROOFS and SIDEWALLS =f 


He HMMA TH 14 


FOR SIDEWa, 


Fireproof, attractive, require eS" Coders 


Tex 
Siding Shingles 


practically no maintenance 


Old or new buildings can be given the extra 
fire-safety of J-M Asbestos Shingles at low 
cost. Made from a composition of asbestos 
and cement they are rotproof, weatherproof 
and permanent as stone—need no preserva- 
tive treatment. 

For details on the use of J-M Asbestos 
Shingles on your stations, shops and sheds, 
write Johns-Manville at New York, Chicago, 
Cleveland, St. Louis or San Francisco. 


THIS IS A TYPICAL STATION, protected against fire, 
weather and wear with J-M Asbestos Shingles. 


JOHNS-MANVILLE | 


84 YEARS OF SERVICE TO TRANSPORTATION 


Railway Engineering » Maintenance . November, 1942 781 













Railway 
Engineering a Maintenance 


SIMMONS-BOARDMAN PUBLISHING CORPORATION 










CHICAGO, ILL. 
Subject: Minute Man Flags 


November 1, 1942 
Dear Reader: 


In these days when railways whose employees are participat- 
ing so universally in the purchase of war savings bonds are 
receiving merited recognition therefor from our government, I 
assume that you have observed, as I have, that the engineering and 
maintenance of way department invariably leads other major de- 
partments in the percentage of employees participating. This 
action reflects the inherent loyalty that is so characteristic 
of this group of employees—whether called into play to combat a 
local blizzard or washout or to meet a national emergency such 
as that through which we are now passing. Their loyalty is all 
the more striking when contrasted with the records made by the 
employees of certain other departments that have claimed for 
themselves superiority in the past. 


















It is very fitting that a means has been devised for recog-=- 
nizing the loyal support of the employees of a railway through 
the award of a Minute Man flag. I am sure that you agree that it 
would be still more heartening to maintenance of way employees 
if their leadership in this direction could be recognized still 
further by the award of a departmental flag. 







The days through which we are passing are difficult for 
maintenance of way men—with the necessity for maintaining their 
tracks and structures for the heaviest and most exacting traffic 
in history—in the face of insufficient supplies of much-needed 
materials, heavy turnover in forces, etc. Yet the same spirit 

_that prompts their wholehearted co-operation in the purchase of 
war savings bonds is spurring them on to similar efforts to 
overcome the difficulties in the upkeep of the properties under 
their care in order that the tanks, the shells and the planes 
will not be "too few and too late" in the support of their sons 
who are now at the front. 

















And while commenting on the award of Minute Man flags to 
individual railways, we of the staff of Railway Engineering and 
Maintenance are proud of the fact that we also display a Minute 
Man flag that was awarded us last April in recognition of the 
fact that 100 per cent of our staff in Chicago is participating 
in the purchase of these bonds. 























Yours sincerely, 


7 a 7 eae 


ETH :GP Editor 








MEMBERS: AUDIT BUREAU OF CIRCULATIONS AND ASSOCIATED BUSINESS PAPERS, INC. 





105 West ADAMS ST. 

















Se alates i ig RE ate, 


If not, you still can get your copy of 
Typical Designs of Timber Structures by 
writing us on your professional letterhead. 


Plans of 45 representative types of timber 
structures are included. You will be in- 
terested in the wide range of structural 
possibilities featured, as created under the 
TECO System of timber construction; also 
in TECO’s savings of time, materials, and 
money. 


Write us now ... before the present supply 
is distributed. 


.The- TECO Ring 
Connector spreads 
the load on a 
timber joint over 
practically the en- 
tire cross-section 
of the wood. 


ENGINEERING COMPANY 


WASHINGTON, D. C. PORTLAND, OREGON 
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Y-Yola-eastiil-M ol-larelarilslals-Molme ake) luilelily 4-1) 
timber spotlights its war-time value 


The war-time need for speed in construction Clean, odorless, paintable... without added fire 
and dependability in materials has focused hazard ... lumber and timber pressure -treated 
attention on timber as never before. And with Wolman Salts preservative is being used by 
engineers who are looking to treated timber are the railways in bridges and trestles, shops and 
impressed by the service records established by engine houses, coaling bins and water tanks, ware- 
the more than 300,000,000 feet of Wolmanized houses and freight stations, passenger stations, 


timber installed over the past eighteen years. and a score more types of railway structures. 











All this trestle material was fabricated before treatment Wolmanized black gum decking hardens under traffic 








This dock and ore-loader are seven years old 


e 
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Two Wars—Winter Work—Clean 
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Ballast—Conservation—Foremen 


Railway Supply Companies Save Critical Materials - - - - 
Motor Car, Tractor and Other Manufacturers Offer Examples of Strik- 
ing Results Being Secured With Few Disadvantages to Equipment Users 


Track Scrap—lts Importance In Our National War Program -_ - 


B. C. Bertram, director of railway salvage, WPB, tells roadmasters that 


the critical time for scrap is now, and that they must help 


B. & B. Men Hold Forty-Ninth Annual Meeting - - - - - 


Reports of Committees on: 


Rail Fastenings on Bridges, Pits and Turntables 


Preventing Accidents Among Bridge and Building Employees 


The Repair of Steel Bridges 


The Cleaning of Masonry Structures 


The Conservation of Bridge, Building and Water Service Supplies 


Meeting the Demands for Increased Water Supplies in Fast Freight 


Service 
Piles and Pile Driving 


Wearing Surfaces for Building Floors, Platforms and Roadways 


What's the Answer? - - - 
Should Requirements Be Relaxed 
Substitutes for Bristles 
Conserving Track Spikes 
Conserving Wire Rope 


Products of Manufacturers - - 


News of the Month - - - 


Substitutes for Rubber Gaskets 
lf Air Raids Come 
Standardizing Tie Plates 


Preparing for Blackouts 
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New SNOCO Hi-Speed Watering, Sanding and Fuel Oil Servicing 
Facilities Are Proving BIG Aid to Rock Island’s War Effort! 


A Battery of eight SNOCO Locomotive Servic- 
ing Spouts, at the new Facility at Armordale 
Yards, Kansas City, Mo., is setting records for 
speed, volume and efficiency. 


SPOUT PERFORMANCE Stabilized Water Spouts, Telescopic Fuel Oil 


; Cranes and many other ingenious SNOCO de- 
Newly designed fixtures give 


vices, enable the simultaneous servicing on three 


much greater range For all 


classes of engines provide est road engine. 
more flexibility and speed; 
eliminate close 


tracks of the smallest switch engine to the larg- 


SNOCO Locomotive Servicing Facilities can help 
you too in your effort to speed train service and 
spotting. we shall be happy to make suggestions to meet 


your particular requirements. 


T. W. SNOW CONSTRUCTION CO. 
9 SOUTH CLINTON ST. CHICAGO, ILLINOIS 


786 November, 1942 Railway Engineering =~ Maintenance 











787 


Railway Engineering axa Maintenance 











Two Wars 


And Two Records of Service 


We are now engaged in war. Twenty-five years ago we were en- 
gaged in a similar war, although on a smaller scale. Nine months 
after we entered the first World War, the government took over the rail- 
ways and operated them until after the conclusion of hostilities. In 
this war, the railways have been left under the management of their 
KEEP ’EM ROLLING owners and today, eleven months after hostilities began, there is no 
agitation to change this control. This contrast is of very direct interest 
and concern to every railway employee. 








Comparing 1918 With 1942 


In the first year after the government took over the railways, 1918, 
they handled only 12 per cent more freight and only 23 per cent more 
passenger traffic than in 1916. In contrast, in June, 1942, the railways 
rendered 80 per cent more freight service and 106 per cent more pas- 
senger service than in June, 1940, the month in which we began our 





preparations for war, and they handled this increased traffic with far 
greater satisfaction to the military forces and to the public. 


And in rendering this service they are earning the largest net oper- 
ating income in their history, except in 1929. In spite of the fact that 
revenue per ton mile and per passenger mile is now lower than in 1929, 
the gross earnings of the roads were $200,000,000 larger in the first half 
of this year than in 1929. Furthermore, although wages are now 31 
per cent higher than in 1929, the ratio of operating expenses to gross 
earnings was only. 68.3 per cent as compared with 75 per cent in 1929. 
And although the railways paid $291,000,000, or 150 per cent, more in 
taxes in this six-month’s period of 1942 than in the same period in 1929 
—an increase largely exceeding the increase in gross earnings, their 
net operating increase was only $11,000,000 less than in 1929. 


Contrast Is Illuminating 


This contrast between the results attained by the railways of the 
United States in two crises of similar nature but under different forms 
of management, is highly illuminating. It is worthy of analysis for it. 
affords a striking example of the advantages of private enterprise in 
meeting new conditions. 

The records that the railways are now making are not the result 
of accident or chance; rather they are the logical outgrowth of a de- 
liberate policy. In the first place, they reflect the benefits accruing from 
a program of expansion of railway facilities that began in 1923 and that 
has involved the expenditure of some ten billion dollars of new money. 
They reflect also the beneficial results growing out of a carefully de- 
vised and developed plan for the promotion of more intimate cooperation 
on the part of shippers than had ever been attempted heretofore. And 
out of this has come the most efficient use of railway facilities that the 
United States has ever seen. 


Such a record is of very real value to the American public, espe- 
cially in a period of national emergency such as that through which 
we are now passing. It is of even more direct concern to those who, as 
employees, are devoting their lives to this industry, for as an industry 
prospers through efficient leadership, so do those employed in its service. 
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Winter Work— 


More Must Be Planned This Year 


MANY classes of maintenance of way work have long 
been considered seasonal, with little constructive activity 
during the winter months. In many parts of the country, 
generally adverse winter weather conditions, and an ade- 
quate supply of labor during the remainder of the year 
have tended to perpetuate this condition, in spite of cer- 
tain recognized benefits to be derived through the greater 
stabilization of forces. However, in the light of present 
war conditions, which are calling for the heaviest work 
programs in more than a decade, the certain need for 
still larger programs as the war effort of the country is 
stepped up, and the strain that is being placed on the labor 
supply of the country, particularly during the late sum- 
mer and fall months, it is essential that maintenance men 
review the entire question of seasonal work, and do this 
quickly, looking to utilizing the coming winter months 
for constructive work to the fullest extent possible. 

In the boom days of the late Twenties, when the rail- 
roads were conducting the largest maintenance programs 
in their history, with concurrent heavy labor turnovers, if 
not shortages, the question of winter work came to the 
fore on many roads, and not a few enlarged their winter 
programs, not only getting much necessary work out of 
the way of essential spring and summer programs ahead, 
but materially stabilizing their forces, with large benefit 
in that respect. During the depression years, with re- 
duced work programs and a surplus of labor, the urgency 
for winter work disappeared ; in fact, many roads, due to 
depressed earnings, had difficulty in employing full-time 
forces even during the summer months, and only the 
barest skeleton organizations were maintained during 
the winter. 

Now, facing conditions more stringent than ever ex- 
perienced in this country, placing an unprecedented burden 
upon the fixed properties of the railways in the face of 
a growing shortage of labor that is already serious in 
many sections of the country, history is repeating itself. 
And again, maintenance men are being called upon, of 
necessity, to spread their increased operations more uni- 
formly throughout the year, not alone to permit the com- 
pletion of a greater volume of work, but to utilize labor 
when it is most readily available. This means enlarged 
winter programs, even at the expense in some territories 
of maximum efficiency as compared with work carried 
out during the warmer months of the year, and, in some 
areas, it means correspondingly reduced programs dur- 
ing the late summer and early fall months when the 
harvest calls for maximum manpower on the farms of 
the country. 

Earlier this year, anticipating a labor shortage in the 
fall, Joseph B. Eastman, director of Defense Transporta- 
tion, issued a statement directing attention to the fact 
that certain roads in a predominately agricultural area 
of the country were using more than 50 per cent more 
section and extra-gang labor during August, September, 
October and November than at any other time during the 
year—a period when the farm sections served by these 
roads have the greatest need for workers. In general, he 
pointed out, “The railroads are using the greatest number 
of maintenance of way workers when they are hardest to 
recruit, and the least number when they should be easiest 
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to recruit.” Calling attention to the fact that mild winter 
weather prevails generally in the area to which he referred, 
Mr. Eastman urged the railroads involved to plan as much 
of their roadway and track work as possible during the 
winter, spring and early summer months, when farm de- 
mands are low. 

If Mr. Eastman’s admonitions earlier in the year were 
in order—and labor conditions of recent months have dem- 
onstrated that they were—it is still more important at the 
present time, and now applies to the railways over a much 
larger section of the country, if not to all of the railways. 
More winter work is the most effective answer to reduced 
peaks of maintenance work in the other periods of the 
year when the competition for labor is the greatest. If this 


is true, wise maintenance men, in the interest of their . 


roads and their country, if not their own selfish require- 
ments, will review their plans for the coming months with 
the idea of making them more productive of effective work 
than at any time in the past. This will present difficulties, 
and a re-orientation of thinking on the part of many, but 
who is not required to face difficulties and a re-orientation 
of his thinking and plans in these strenuous days ? 


Clean Ballast— 


Its Importance Now Generally Recognized 


WHEN the railroads began to feel the effects of the 
depression during the early “thirties,” one of the first 
items of track work to be curtailed or eliminated on many 
railroads was the cleaning of ballast. At the time, this 
appeared to be a convenient means for effecting a drastic 
reduction in maintenance expenses. It did not exert an 
immediate effect on the safety of the track, and, moreover, 
since mechanized methods had not been widely adopted, 
the cleaning of ballast was a costly procedure. 

This year the trend has been sharply reversed, for 
more ballast has been cleaned during 1942 than in any 
year during the last decade. In part, this increase in a 
type of work that has been so long neglected on many 
roads is a step in the general expansion of maintenance 
activities that has been so strongly in evidence this year. 
However, to dismiss the matter with this explanation 
would be to overlook a number of interesting considera- 
tions. 

Many roads have had ample opportunity in recent 
years to study the consequences when track ballast—at 
least that in the shoulders and inter-track spaces—is not 
cleaned periodically. Maintenance men have found that 
it is extremely difficult and costly to maintain track to 
the standards required today if the ballast is.foul or 
cemented. One of the most difficult aspects of the prob- 
lem is presented when water becomes trapped in such 
ballast, resulting in pumping joints and frequently in a 
generally sloppy condition of the track. Today there are 
long stretches of main track on trunk-line railroads in 
which the ballast is so muddy as to indicate that a heavy 
rainstorm has just occurred, although this is belied by 
the dry condition of the side ditches and the surrounding 
countryside. This condition has perhaps been aggravated 
somewhat this year by the fact that the rainfall has been 
somewhat above the average in most parts of the country, 
but unusual precipitation has little effect on track in 
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which the ballast is sufficiently clean to permit surface 
water to drain off readily. 

It is little wonder that the question has been raised 
whether it is wise to start by curtailing ballast cleaning 
when retrenchment becomes necessary, for it is now gen- 
erally recognized that clean ballast is vital to economical 
track maintenance—that to keep ballast clean and in a 
condition to shed water readily is necessary if excessive 
expenditures for maintaining track to the proper line 
and surface are to be avoided. 

Perhaps the more universal realization of the truth of 
this statement is prompting the present tendency to place 
more emphasis on ballast cleaning. Another factor is the 
more general adoption of mechanical methods of cleaning 
ballast—methods that have reduced the cost of doing the 
work to only a few cents per track foot. In any event, 
it is reasonable to expect that henceforth ballast cleaning 
will rank more generally as an essential phase of track 
maintenance, and that there will be less tendency to regard 
it as a non-essential activity that can be curtailed or elim- 
inated with comparative impunity. 


Conservation— 
Will Save Much Critical Material 


MUCH is being said these days about the collection of 
scrap, which is needed so badly for the production of 


steel, and about the salvage, including both recovery. 


and reclamation, of usable but unused materials. It is not 
debatable that both of these items are of urgent im- 
portance in ‘the all-out war effort in which this nation 
is now engaged, or that the twin campaigns of collect- 
ing scrap and salvaging materials should be carried on 
constantly, intensively and with no relaxation. On the 
other hand, not so much is being said about the conserva- 
tion of materials now in active service, although this 
may be of no less importance. 

All materials are subject to deterioration through 
wear and weathering, but the rate at which this deteriora- 
tion occurs can be accelerated by neglect or retarded by 
suitable means for preventing wear and for protection 
against the elements. A dry bearing on a power machine, 
a power-operated tool or a motor car may cause damage 
far greater than the cost of correct lubrication. Allow- 
ing a bridge to remain unpainted for only a short time 
may be far more expensive in the long run than to keep 
it painted so that corrosion cannot gain a foothold. 

There are many other ways, in which the deteriora- 
tion of materials and equipment is accelerated. Again, 
both materials and equipment are often abused. A crane 
is set at tasks beyond its capacity; a motor car is run 
for long distances at unreasonably high speeds; the 
valves on a pump are neglected until slippage is exces- 
sive; a motor is overloaded and burned out; track bolts 
are not retightened quickly after they become loose; 
defective gage or line is not corrected when it first de- 
velops ; door hinges are allowed to remain loose or door 
checks out of adjustment; and damage is certain to en- 
sue, some of which may be difficult or impossible to re- 
pair. In the past, the ease with which materials and parts 
could be obtained for replacement purposes has tended, 
In many instances, to reduce scrutiny of the care given to 
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prolong the life of materials and equipment in service. 

Today it is not easy to justify requests for many mate- 
rials, particularly those needed for war production; and 
others are scarce because the war effort is interfering 
with their production. For these reasons, unusual effort 
should be exerted to prolong the life of materials in serv- 
ice, not only to reduce civilian demands for critical mate- 
rials, but to avoid adding to the scarcity of others that 
are needed for civilian purposes. While measures to cur- 
tail abuses of materials and equipment, and to reduce nor- 
mal wear and deterioration, are not dramatic or spectacu- 
lar, they should not be dismissed as of no consequence, for 
what is saved in this way does not have to be purchased 
and thereby reduce supplies of critical materials that 
are already insufficient to meet all needs. 


Foremen— 
Guardians of Our War Traffic 


THE railways are making a remarkable record for serv- 
ice and efficiency, outstripping all previous achievements 
in either war or peace. Never before in their history have 
they produced so many ton-miles as in recent months; 
never before have they operated with greater speed and 
dependability. Such performance, so essential to the na- 
tion’s war effort, is today receiving increased recognition 
by the public, the army, and government officials. Unfor- 
tunately, however, what is being said so often seems so 
impersonal—commending a great industry as such, seem- 
ingly forgetful of the fact that behind these achievements, 
and the controlling factor in most of them, is a vast body 
of workers, toiling more intensively and conscientiously 
than ever before. 

It is true that the locomotive engineer, so closely asso- 
ciated with the most dynamic and colorful aspect of rail- 
roading, the locomotive, has received somé recognition 
for his important contribution, but there are others, thou- 
sands of them, far from the public eye, who are doing 
their part just as loyally and faithfully as any locomotive 
engineer, and with increased energy and vigilance during 
these days of new problems and responsibilities. Out- 
standing among these are the maintenance foremen— 
guardians of the tracks and structures night and day—in 
fair weather and foul; the first on the job in the morning 
and the last to leave at night, and subject to call at any 
hour. When danger threatens, no matter what the hour or 
weather, it is the foreman who strikes out, afoot or on 
motor car, to insure the integrity of his tracks and 
structures. Never before were alert, energetic and loyal 
foremen more indispensable to the railways, for today 
nearly all of their many duties have been enlarged or have 
become more important as the result of the war effort of 
the railways and the country. 

Maintenance foremen require no acclaim for carrying 
out their duties faithfully. Every train safely over their 
territories, carrying troops, tanks, airplanes or any of a 
thousand of other war materials, is a source of satisfac- 
tion that they are doing their part, and a further incentive 
to “keep ’em rolling.” However, those who today hail the 
achievements of the railways should not forget that it is 
largely through the energy and loyalty of such employees 
that these achievements are possible. 
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IN THE all-out effort of the country many materials, but cut off others 


to speed war production and to con- 
serve war-critical materials, and in 
the equally important all-out effort of 
the maintenance of way forces of the 
railways to keep war traffic rolling on 
safe and dependable tracks, the rail- 
way supply industry is playing a high- 
ly important part. To an extent far 
greater than is known or appreciated 
generally, this industry has accepted 
large responsibility—first, in the pro- 
duction of actual war materials, and 
second, in the continued production 
of those materials and units of equip- 
ment essential to adequate mainte- 
nance of the railways, employing a 
minimum of critical materials. 

One vear ago, few companies sup- 
plying railroad requirements had any 
part in actual war production. Today, 
there are many such companies where- 
in such production forms the major 
part of their output. One year ago, 
such companies, in their production 
of railway supplies and equipment, 
had unrestricted access to the seem- 
ingly abundant raw materials of the 
country, and their quantity and qual- 
ity of output were limited only by 
the needs of the railways and limits 
in technological developments. Today, 
the production of many of these com- 
panies is affected on nearly every 
hand by priorg#ties on materials, which 
not only restrict the availability of 
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completely. To continue to produce 
railway products of the highest qual- 
ity, therefore, to meet the stringent 
requirements of railway service, has 
presented a serious problem, but, 
through ingenuity and skill in engi- 
neering and design, this problem is 
being solved to an outstanding degree 
—accomplishing the all-essential pur- 
pose of conserving critical materials 
for the direct war effort, while, at the 
same time, affording the railroads 
their essential requirements. 


Motor Car Manufacturers Hit 


What many companies supplying 
the railways have already accom- 
plished through this latter means to 
conserve rubber, structural steel, al- 
loy steel, aluminum, brass, copper and 
other scarce ferrous and non-ferrous 
materials, is a long and detailed story, 
which cannot be told here. It is suffi- 
cient to say that their contribution in 
this regard has been most substantial, 
and to cite several examples, as large- 
ly typical, of what the industry is con- 
tributing. Outstanding among these 
examples, especially because of the 
exclusively railroad-type of equip- 
ment manufactured, is the motor car 
branch of the industry. 

Track motor cars in their various 
tvpes and capacities have long been 
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recognized as among the most im- 
portant units of equipment employed 
by the maintenance of way forces of 
the railways. They provide an essen- 
tial means of transportation for men 
and materials to and from their work, 
are indispensable in reaching points 
over the line in cases of emergency, 
and solve the inspection problems of 
officers and supervisory forces. For 
all of these purposes they must be 
powerful, strong, dependable, safe 
and comfortable, with minimum 
weight to permit their ready handling 
onto and from the track. 

To these ends, motor car manufac- 
turers have bent their efforts for 
years, and they have made remarkable 
strides. Prior to the inauguration of 
our National Defense program, ma- 
terials, as such, were available in any 
quantity desired, and their availabil- 
ity presented no problem. Only ques- 
tions of practicability, ingenuity and 
sound engineering principles dictated 
or controlled the materials that were 
used. Improvements in engine, frame 
and body design were almost as fre- 
quent as in passenger automobiles, in 
the interest of greater strength, effi- 
ciency, dependability, safety, comfort 
and lighter weight. The “sky was the 
limit” insofar as materials were con- 
cerned, and the various manufactur- 
ers made the most of it. In this era, 
steel replaced wood in many parts, 
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Redesign and Substitution 


Motor Car, Tractor, and Other Manu- 
facturers Obtain Striking Results with 
Few Disadvantages to Equipment Users 


and, in turn, was replaced with alumi- 
num, rubber, steel alloys, copper and 
brass in many other parts. In fact, 
changes from one kind of material to 
another became commonplace and 
were expected in order to lighten 
weight and improve performance, and 
to increase safety and ease of han- 
dling. 

But following “Pearl Harbor,” 
conditions changed, and the outlook 
for many materials has grown pro- 
gressively darker. One by one certain 
materials became scarce and others 
became more scarce. Strictly war pro- 
duction took precedence, and the mo- 
tor car manufacturers were faced 
with a dilemma—and not only the 
manufacturers, but the railways as 
well, not only as regards their essen- 
tial needs for replacements of worn 
out units, but for repair and replace- 
ment parts as well, to keep their pres- 
ent equipment in operating condition. 
But the manufacturers have met the 
situation through redesign and engi- 
neering, have surmounted their most 
difficult problems, and while protect- 
ing the needs of the railways, are con- 
serving the most critical materials 
in a very substantial way. 





Fairmont Typical 


To be more specific as to the prob- 
lems encountered and the measures 
taken by motor car manufacturers, 
here is what Fairmont Railway Mo- 
tors, Inc., Fairmont, Minn., faced, 
and, briefly, what it has done to keep 
its cars rolling. Prior to December, 
1941, as the result of long experi- 
ence, Fairmont cars included wood, 
high and low-carbon steel, aluminum, 
rubber, brass, copper, high-speed 


bearings and heat-treated gears, not 
to mention many alloys employed in 
various parts. 

When the war first began to change 
conditions in December, the situation 
did not look too serious in general, 
and for the Fairmont Company and 
its customers, in particular. It became 
evident at once that certain materials 
would soon become scarce and that 
others would not be available for use 
in motor car construction for the 
duration, but Fairmont, with a large 
corps of competent engineers, knew 
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and Other Critical 
Materials Have 
Been Effected in 
Other Fairmont 
Models Without 
Appreciable In- 
crease in Weight 


791 


Materials for 
Victory 


No. 5 of a Series 


The maintenance of way forces 
of the railways have a large 
and important part in con- 
serving war-critical materials. 
Articles | to 4, inclusive, in this 
series have pointed out four 
ways in which these forces are 
contributing or can contribute 
further. This article tells some- 
thing of what those supplying 
the maintenance forces are do- 
ing, not alone in conserving 
critical materials, but, at the 
same time, in co-operating with 
maintenance men in meeting 
their essential requirements 


that it could design a complete new 
line of motor cars without, or with 
minimum use of, critical materials. 
Furthermore, it had an exceptionally 
large stock of parts on hand, which 
was not only adequate for immediate 
demands, but which would allow 
ample time to design, test and produce 
the new line of cars. 

That possible line of procedure of- 


Left — The Fair- 
mont 1-to-4-Man 
Inspection Car, in 
which a Saving of 
Approximately 127 
Lb. of Aluminum 
Has Been Effected 
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fered a solution—but there were many 
other factors to be taken into consid- 
eration. What about the railroad 
stores stocks on hand, if complete 
changes in design were made? What 
about the thousands of cars in service 
requiring repairs from time to time, 
if design changes in replacement 
parts were made? 


Interchangeability of Parts Asked 


Feeling that the railroads were en- 
titled to express themselves on these 
matters, since they would ultimately 
be affected, the company made a quick 
survey of their views by asking vari- 
ous maintenance officers the follow- 
ing very pertinent question: “When 
substitute materials are required to 
continue motor car production, would 
you prefer a complete new design of 
car, maintaining its present weight, 
or should the present design be con- 
tinued with not more than 10 per 
cent increase in weight, with all new 
parts interchangeable with those on 
present equipment ?” 

In every case the answer was the 
same. “Maintain the present design. 
We will accept the slight weight in- 
crease but by all means keep all re- 
pair parts interchangeable with parts 
on our present equipment, and with 
those on cars to be produced during 
the war.” That, then, was the objec- 
tive to accomplish—and it is being ac- 
complished. 

At the present time, new parts or 
groups of parts for Fairmont cars 
are being made interchangeable with 
the original, so that their substitution 
entails very little, if any, hardship on 
the man in the field. In most cases. 
shortages of specific materials have 
been anticipated, and substitute parts 
have been designed and tested before 
there was actual need for them. This 
has enabled the company to maintain 
production, and also to keep ship- 
ments moving out to the railroads 
with little or no delay. 

In many cases, more than one sub- 
stitute has been developed, so that if 
the first or closest should become un- 
available in the future, another is 
ready and can instantly go into pro- 
duction. In developing all substitutes, 
four factors have been kept constant- 
ly in mind: To make new parts inter- 
changeable with old; to make them of 
equal service; to keep the weight as 
low as possible ; and to improve them 
if that can be done. 





Substitutes for Aluminum 


Aluminium was the first vital, or 
critical material that confronted the 
company, and: since Fairmont was one 
of the earliest and most consistent 
users of aluminum in motor cars. 
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many changes had to be made in its 
cars. In the case of aluminum frame 
members, substitute materials devel- 
oped range from low alloy steel to 
structural steel. Where steel is used 
in this connection, holes are punched 
in the neutral axis of the member to 
lighten its weight without affecting its 
strength. 

Aluminum pistons and connecting 
rods came in for a change. Fortunate- 
ly, for about three years prior to the 
start of the war, the company had 
been working on a light-weight, heat- 
treated alloy iron piston and a light- 
weight steel connecting rod. When 
aluminum pistons are no longer avail- 
able, therefore, it is in a position to 
furnish a very light-weight cast pis- 
ton of Diesel piston alloy, with a 
light-weight steel connecting rod that 





Electrical Equipment Manufacturers Have 

Minimized the Use of More Than One 

Hundred Materials Which Have Been Des- 
ignated as Vital for War Purposes 


can be used with either the aluminum 
piston or the new steel piston. 
Aluminum wheel guards have been 
replaced with full-width pressed steel 
guards that are of comparable weight 
with the aluminum guards and step 
used formerly. The water jackets on 
inspection and light section cars, for- 
merly of aluminum, are now made of 
pressed steel and welded construction, 
while copper condensers will soon be 
replaced by those made of steel. 
Aluminum idler pulleys have been 
redesigned to a combination of welded 
steel and iron, with relatively light 
weight, and yet ample strength. In 
many other cases, the use of pressed 
steel and welded fabrication have 
been resorted to, while in still other 
instances, various parts have been 
redesigned and made of iron. What 
all this has meant in the conservation 
of aluminum is well illustrated in the 
company’s 1-to-4-man inspection car 
alone, a car which, prior to the pres- 
ent emergency, -contained more than 
65 aluminum parts. Today, in the pro- 
duction of this car, 95 per cent of all 
aluminum has been replaced, effecting 
a saving of approximately 127 Ib. of 
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this critical material on each motor car, 

Plastics, too, have taken their place 
in Fairmont cars, and are relieving a 
number of critical materials. The tim- 
er block, carburetor check valves 
and differential axle connectors are 
now made of plastics, with highly sat- 
isfactory results. 

All of these substitutions have been 
made while adhering to the admoni- 
tion of railway maintenance men— 
“Maintain the present design. We will 
accept the slight weight increase, but 
by all means keep all repair parts in- 
terchangeable with the parts on our 
present equipment, and with those on 
cars to be produced during the war.” 
At the same time, careful perform- 
ance, production and stock records 
are being kept of all substitute parts, 
and these parts are furnished only 
when the original parts are not avail- 
able. When the war is over and orig- 
inal materials again become available, 
the change back to former standards, 
as seems desirable, will be made with 
equal facility and lack of inconveni- 
ence to motor car owners. 


Caterpillar Makes Large Savings 


What Fairmont and other motor 
car manufacturers are doing, in the 
motor car field, other companies serv- 
ing the railways are doing in other 
fields, and, in many cases, on a much 
larger scale as regards the quantity 
of critical materials involved, because 
of their larger volume of production. 
For example, the Caterpillar Tractor 
Company, Peoria, Ill., whose crawler- 
type tractors have found an indispens- 
able place in railroad earth-handling 
operations, both construction and 
maintenance, not to mention other 
uses, estimates that through redesign 
and revised manufacturing practices, 
it will save more than 2,300,000 Ib. 
of strategic materials in 1942, based 
on 1941 production levels. Assured 
savings will approximate 250 tons of 
nickel, 700 tons of copper, 100 tons of 
aluminum, 50 tons of chromium, 40 
tons of crude rubber and 55,000 Ib. 
of tin. 

Among the pioneers in the adoption 
of the induction method of hardening 
steel, Caterpillar has extended this 
process from cylinder liners to final 
drive gears, heavy shafts, drawbar 
pins, push rods, accessory and other 
shafts. Formerly made of nickel steel 
and nickel-chromium steel, these parts 
are now made of carbon steel, hard- 
ened by the induction process. In one 
tractor model alone, the Caterpillar 
Diesel D-8, the largest built by the 
company, 50 tons of nickel per year 
went into the final drive gears prior 
to 1942. Today, these gears, of car- 
bon steel, induction hardened, have no 
appreciable nickel content. 
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A new air-blast method of quench- 
ing now makes it possible to use plain 
carbon steel instead of chrome-vana- 
dium steel in tractor sprocket hubs 
and steering clutch flanges; carbon- 
manganese steel has replaced carbon- 
chromium steel in crankshafts, effect- 
ing a saving of vital chromium. 

Last year, 3,200,000 Ib. of copper 
were used in radiators and oil coolers. 
A change of oil cooler tubes and fins 
from copper to steel, and the adoption 
of steel fins for radiator cores has 
already assured a savings of 1,250,000 
Ib. in 1942. If an all-steel radiator 
now being tested can be adopted, and 
if seamless steel tubing becomes avail- 
able to replace copper and brass tub- 
ing, the use of copper in these units 
will be almost entirely eliminated. 

Malleable iron and cast iron are 
now used in certain parts, formerly 
made of aluminum, saving 100 tons 
of this critical metal annually. The 
major remaining use of aluminum is 
for pistons, but even here secondary 
aluminum is being used as a result of 
efforts by the company and its dealers 
to reclaim worn pistons turned in for 
replacement. In the event that re- 
quirements for aluminum exceed its 
availability, the Caterpillar Company 
is prepared to use cast iron pistons, 
already proven satisfactory in tests. 

The savings being made by the 
company in crude rubber is being 
achieved by eliminating rubber entire- 
ly from seat cushion material and by 
the use of reclaimed rubber in fan 
belts and radiator hose. Demands for 
tin have been lessened by a reduction 
in the thickness of babbit bearings, 
through the use of a higher percent- 
age of lead and a lower percentage of 
tin in solder, and by improvements 
in a process that removes scale from 
heat-treated parts. 

Two objectives have guided the 
Caterpillar Company’s program of 
critical material conservation: First, 
to carry to the farthest practical limit 
the elimination of critical materials 
from its products; and second, to 
avoid sacrifice in quality, or, in case of 
extreme necessity, to make the least 
possible sacrifice in quality. 


Big Saving in Tire Rubber 


Allied closely with the savings be- 
ing made by Caterpillar and other 
tractor companies in critical materials, 
is the huge saving in tire rubber that 
is being made by R. G. LeTourneau, 
Inc., Peoria, Ill., manufacturer of 
heavy earth- moving equipment — 
equipment that is coming into use by 
the railways in both construction and 
roadway maintenance work. This 
company has devised a method of 
cutting down the crude rubber con- 
tent of the huge tires employed on its 


Large Savings in 
Critical Materials 
Have Been Made 
by Changes in Cat- 
erpillar Tractors 
and Le Tourneau 
Earth - Moving 
Equipment 


carryall scrapers, which, for its own 
requirements, will effect a saving of 
500,000 Ib. of rubber a year. Subse- 
quently adopted by the war produc- 
tion board as standard equipment for 
all types and makes of heavy grading 
equipment, it is estimated that the 
rubber saving in the grading equip- 
ment industry will amount to approxi- 
mately 1,500,000 Ib., annually. 

In each case, for the 18-by-24 tires 
employed on the larger carryalls, and 
the 16-by-20, 10-by-20 and 8.25-by-20 
tires used on smaller model carryalls, 
the rubber saving amounts tod approx- 
imately 25 per cent of former require- 
ments. In the case of the larger 18- 
by-24 tires, approximately 60 lb. of 
rubber will be saved in the casing, 7 
Ib. in the tube, and 3 Ib. in the flap. 
All of the new tires have a tread 
thickness of % in. 

The saving in rubber being made, it 
is said, does not affect the load-carry- 
ing capacity of the tires, but_ will cut 
the estimated working life from 
30,000 to 20,000 hr. Severe as this 
cut is, it is known, on the basis of 
tire records in the past, that the new 
tires will have a service life of five 
to ten years, depending upon the char- 
acter of the service required. 


Electrical Equipment Savings Large 


In an entirely different field, and 
again, railway manufacturers only in 
part, yet vital in meeting specific 
needs of the railways, are the electri- 
cal manufacturers, which are also 
playing a most important role in the 
effort to conserve strategic materials. 
To the extent that most of their prod- 
ucts are based inherently upon the use 
of many of the most critically scarce 
materials, the problems of these com- 
panies have been greatly magnified 
over those of other manufacturers. 
Yet, the very fact that their normal 
use of these materials has been so 
large, has offered them an almost un- 
limited field for conservation through 
redesign and substitution. 

What has been done and continues 
to be done by these companies is typ- 
ified by the efforts of the General 
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Electric Company, Schenectady, N.Y., 
to minimize the use of one hundred 
or more materials which have been 
designated as vital for war purposes, 
and, hence, not generally available for 
other needs. Prominent among these 
materials are aluminum, chromium, 
copper, magnesium, nickel, tin, tung- 
sten, formaldehyde, shellac, mica and 
rubber, all of which have heretofore 
been used freely in General Electric 
design and production, but which 
now, by redesign and substitution, are 
used on a greatly restricted basis. 
Among the foregoing materials, 
aluminum has witnessed one of the 
largest cuts in G-E products, cuts 
which began prior to the entry of the 
United States into the war, and which 
are now saving more than 6,000,000 
lb. of this material annually over for- 
mer requirements. Some of these re- 
ductions in aluminum consumption 
include 1,300,000 Ib. in meter produc- 
tion, 550,000 Ib. in industrial control 
gear, 200,000 Ib. in lightning protec- 
tive devices, and 165,000 Ib. in switch- 
gear construction. By far the largest 
reductions in the use of aluminum 
have been made in structural mem- 
bers, enclosing cases, cast aluminum 
bases, bearing brackets, etc., but it is 
interesting to note that from 65 to 70 
thousand pounds of aluminum were 
used in conjunction with such prod- 
ucts in the form of aluminum paint 
and sheet stock for nameplates, both 
of which have been completely elimi- 
nated, the former by a gray lacquer, 
and the latter, mostly by zinc. The 
total saving of aluminum being 
achieved by eliminating its use in 
nameplates on all G-E apparatus is 
estimated at about 175 tons annually. 
Among the remaining scarce mate- 
rials listed in the foregoing, tin comes 
next to aluminum in respect to the 
quantity consumed by General Elec- 
tric for structural uses. Its three main 
uses divide into tin-base bronzes, bab- 
bitts and solders. To date, much prog- 
ress has been made in reducing the 
tin consumption in the latter classifi- 
cations, although the company recog- 
nizes that the field of bronzes offers 
(Continued on page 796) 
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Track Scrap— 








Its Importance in Our National 


By B. C. Bertram 
Director of Railway Salvage 
War Production Board, Washington, D. C. 


THE Conserva- 
tion division of 
the War Produc- 
tion Board is 
composed of 
four sections, one 
of which is the 
Industrial Sal- 
vage section. 
Within this sec- 
tion there are 
four salvage di- 
rectors for the four major industries 
—utilities, petroleum, mining and 
railroads. When I went to Washing- 
ton six months ago, a desk was 
pointed out to me and I was told, 
“That is your desk, your job is to get 
the scrap off the railroads. Please go 
about devising a plan for bringing this 
about.” 

In following up this assignment, I 
first sought the advice of some men of 
wide experience, including several 
railroad presidents. and later I sub- 
mitted a proposed plan to them. I 
even went farther than that. I went 
to the Association of American Rail- 
roads and to the American Short Line 
Railroad Association, so that when I 
launched the plan, I was reasonably 
sure that it would be acceptable to 
railroad management ; that it wouldn’t 
be viewed as just a “crackpot” scheme. 
The plan wasn’t launched in strict 
accordance with my original ideas. It 
was revamped considerably on the ad- 
vice of men of wide experience, but 
today that plan is in full operation. 
You men have contributed your part 
to this program. 





Sought Out Relay Rails 


Early in my experience in Wash- 
ington, I became aware, through 
meetings with the Army and Navy 
Munitions board, that there was a 
very definite,neck in the bottle, and 
that was the inability to get a sufficient 


In this address, the speaker, formerly on the Lehigh Valley, tells 
roadmasters at their annual meeting in Chicago, September 
15-17, that railroad scrap is vital to our war effort, both because 
of its availability and its quality—and that the critical time is 
Now. While commending many roads for their wholehearted 
effort in uncovering scrap, he pointed out that other roads are 
showing less enthusiasm, unfairly holding down the record of the 
railways as a whole. This situation, he says, must be remedied 


quantity of relaying rails. Advance 
knowledge of this serious situation 
caused us on June 1 to send out an 
urgent appeal to the managements of 
865 railroads to survey their proper- 
ties with a view to eliminating un- 
necessary guard rails and more than 
2,000 armoured crossings, to the 
shortening and eliminating of side- 
tracks, and to the recovering of rails 
from unused tracks wherever found. 


National Conferences 


More important than this, we or- 
ganized national rail conferences, 
which were held at five different 
points from coast to coast, covering 
the period from July 7 to July 16, in- 
clusive, and at which this important 
message was carried directly to rail- 
road managements. Asa result of this 
effort, from January 1, 1942 to July 
1, 1942, the railroads supplied approx- 
imately 50,000,000 lin. ft. of relaying 
rails. The needs of the Army, Navy 
and Maritime commission as of July 
1 were still 40,000,000 lin. ft. in addi- 
tion to this amount. It is now gratify- 
ing to report that of this additional 
amount, approximately 39,000,000 
lin. ft., or 520,000 tons, have been 
allocated, and that for the last several 
weeks we have for the first time been 
ahead of the immediate Army and 
Navy requirements. The require- 
ments reported as of July 1 have since 
grown to 54,000,000 lin. ft. We have, 


however, as a result of the efforts of 
the railroads of the country, no appre- 
hension whatever as to our ability to 
furnish this additional amount, or 
more, if needed. 


Railroad Scrap Vital 


In Cleveland, Ohio, in April, a 
meeting, known as the Salvage clinic, 
was held. At this meeting, addresses 
were made by representatives of many 
of the big steel companies. In these 
addresses, it was brought out repeat- 
edly that the handling of scrap on the 
railroads has always been an impor- 
tant function ; that they have facilities 
for properly segregating this ma- 
terial; that railroad scrap is largely 
free from contamination; and that a 
good job of segregation has been 
done. Today, when there is a great 
need for the production of alloy steel 
—which is made entirely from scrap 
—railroad scrap is the most desirable 
of any type. The railroads are also 
one of the largest and most reliable 
sources of supply, so we find ourselves 
definitely in the forefront. In fact, 
the railroads contribute between 15 
and 20 per cent of all the scrap that 
our nation digs up. 

After being in Washington for a 
while, I began to realize the serious- 
ness of the responsibility that had been 
placed upon me, and I want to tell you 
that I do not have a chance of living 
up to that obligation without the co- 
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operation of every railroad man. I 
cannot tell you how to run your af- 
fairs, because I don’t know how. You 
are skilled in your line and I, perhaps, 
know something about my particular 
line. All I can do is to show you the 
urgency, impress upon you, if I can, 
the seriousness of the situation, and 
appeal to you to do the job. 


Not All Roads Co-operating 


Not all railroads are inclined to be- 
come enthusiastic over this task. Many 
have, however, and are doing a bang- 
up job; but that is not enough. There 
are 865 chartered railroads in the 
country with whom I am carrying on 
correspondence, and any weak spot in 
that entire chain reflects on the rail- 
roads as a whole. In Washington, they 
don’t ask me about the individual rail- 
road; they ask me, “What are your 
railroads contributing?” I can’t say, 
“Well, this railroad or that railroad, 
etc.”—and it is not fair to you men 
on railroads that have done a bang-up 
job to allow other railroads to be de- 
linquent in the performance of this 
duty; I am going to make it my re- 
sponsibility to see that they don’t. I 
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think I have every moral right to ex- 
pect co-operation from every road. 

There are many railroad men in the 
armed forces of our country. Surely, 
in this audience there must be men 
who have sons in this war. When such 
is the case, are we going to quibble 
about these matters? 

The situation is merely this. The 
docks at tide-water are piled high 
with Lend-Lease and other mate- 
rials badly needed over the world, 
awaiting ships that in many instances 
don’t even exist. Now, we can’t build 
those ships unless we have great ship- 
ways and their facilities, and in order 
to have these, we must have an endless 
supply of needed materials. How 
much of these materials can be sup- 
plied will be governed in large meas- 
ure by the amount of scrap that you 
men go out and dig up. 

There is also the matter of inven- 
tories, new materials and used mate- 
rials. I understand that Jos. Eastman, 
director, Office of Defense Trans- 
portation, advocates the avoidance of 
waste of any piece of railroad material 
that might be reclaimed. That is fine, 
and I subscribe to that too, but if you 
are not going to use this material 
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The Railroads Are Among the Largest 
Producers of Scrap, and Their Scrap Is 
of the Most Desirable Type. It Must Be 
Kept Moving in to Help the War Effort 


within a reasonable length of time, 
the thing to do is to get it into the 
scrap pile. 

The same is true of new materials. 
A survey that I made a couple of 
months ago indicated that many im- 
portant railroads have supplies for 
only three, four or five months on 
hand, while other railroads have six- 
teen months supplies. Now it doesn’t 
make a bit of difference whether it is 
your wife hoarding sugar or your 
railroad hoarding materials, it is 
hoarding, and don’t forget that such 
hoarding may have helped bring about 
the shortages which made necessary 
the restrictive priorities that now 
harass the railroads. 


Critical Time Now 


Nothing can be gained by dodging 
an issue. Nothing will be of any con- 
structive value but the plain facts 
placed in front of you so that you 
can look them in the face and decide 
what you are going to do about them. 
This hunt for scrap must go on in- 
definitely. The most critical time is 
deemed to be from now until the end 
of the year. After that, new blast 
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furnaces will be put into service that 
will relieve the scrap situation. We 
can, if necessary, use pig iron as a 
substitute for scrap. The great need 
is now, and the critical time will be in 
these winter months to follow. It was 
only a few days ago that my chief 
said to me, “Bertram, this winter we 
will have to rely on the railroads more 
than ever before, because it is only 
from the railroads that we will be able 
to get the scrap that will be needed 
during these winter months.” 

You are going to have to take or- 
ganized labor into account. More and 
more it is demanding more repre- 
sentation on the War Production 
Board, and rightly so. After all, you 
are merely supervisors; you cannot 
go out and pick up the scrap your- 
selves. It is your men who must do it. 
Many of these men are members of the 
22 railroad organizations. I have held 
meetings with these men on Capitol 
Hill to discuss plans whereby they 
may become an active partner in this 
scrap campaign. Co-operating with me 
is Alexander Whitney, who volun- 
teered several months ago to have 
members of his Brotherhood of Rail- 
way Trainmen write letters to us giv- 
ing the location of scrap. When I re- 
ceive these reports in Washington, I 
have no way of knowing how legiti- 
mate the claims are, so I send them 
back for investigation to the emer- 
gency salvage directors that the rail- 
roads have appointed to co-operate 
with me in Washington. 

Experience already has shown that 
in these tips on scrap, there are many 
duplications ; yet the same experience 
shows that about 40 per cent really 
produce scrap, and we are not in a 
position to ignore them. When I send 
you reports that are sent to me in 
Washington, you men will have to be 
broad enough to consider them. If the 
information sounds foolish to you, 
brush it off; but if the reports point 
to scrap that you were not aware of, 
you will have to be big enough to say. 
“T didn’t know that; I am glad to find 
out about it.” 

In other words, this is a war that 
doesn’t belong to Mr. Roosevelt and 
doesn’t belong to Mr. Nelson. It is 
your check and mine that they are 
taking a bite out of to help fight this 
war, and they are going to keep right 
on taking it out until this war is won. 

In the near future, one of the big- 
gest salvage campaigns that the world 
has ever known will be launched. It 
will be designed to reach into the home 
and the farm, and it will be patterned 
after the job that was done in Neb- 
raska, which resulted in a return of, I 
helieve, 104 Ib. of scrap per capita. 

I am frequently asked, as I was one 
time by a railroad officer, “Now, wait 
a minute, Bertram. T realize the seri- 
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ousness of this situation; I can see 
why you are exercised and concerned 
over this thing; but why doesn’t the 
government get after the street car 
lines to take up these rails?” At that 
time, I had to tell him I had been so 
busy with the railroads that I couldn't 
find out, but I have found out since. 

[ have in my files in Washington 
one report that lists 277,000 tons of 
street car rails that can be made avail- 
able to the government. Almost all 
these projects are entangled with le- 
gal, financial or political aspects. | 
immediately turn such matters over to 
the Special Projects branch. We have 
to deal with local chambers of com- 
merce and other local officials and, to 
make matters worse, most of this rail 
comes up at an expense far in excess 
of the amount that can be recovered 
from the sale of the scrap. We have 
taken up a lot of street car rail; many 
large cities are taking it up; volunteer 
organizations are taking it up. I re- 
ceived a wire recently from steel 
workers in Houston, Tex., who vol- 
unteered their services to take up cer- 
tain street car rails. We take advan- 
tage of those isolated cases, but they 
do little good in the general picture, 
and not until the recent establishment 
of War Materials, Inc., has there been 
an agency set up within the govern- 
ment to subsidize this work and to 
make it possible to recover this scrap. 


Plan Financial Aid 


I am not privileged to talk too much 
about War Materials, Inc., but I will 
say that it is going to have a vital 
effect on railroad salvage work; and it 
is a matter of great importance, be- 
cause on one large Eastern railroad a 
survey revealed 15,000 tons of scrap 
that have not been made available to 
the government because of the high 
cost of recovery. As I understand the 
workings of this new department. 
there is $500,000,000 at its disposal. 
That will make it possible to recover 
mountains of scrap that formerly has 
not been available to the government. 
As time goes on and I get more in- 
formation than T now have, and find 
out how to correlate ordinary salvage 
practices with the new salvage prac- 
tices, I will inform the chief execu- 
tives and chief operating officers of the 
railroads. 

We have a very definite and very 
serious responsibility. Our ships must 
not be late in reaching the theater of 
war. We don’t want our boys over 
there raked with machine gun fire and 
watching the horizon for American 
ships that possibly do not arrive be- 
cause of delinquency in the perform- 
ance of our duties here as we know 
them to be. 

The railroads have two jobs to do. 
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I:veryone realizes the vital need of 
unimpeded transportation, but, in ad- 
dition to that, the railroads are being 
depended upon to furnish a large part 
of the scrap needed for war produc- 
tion. These are the particular duties 
of every railroad man. 





Supply Companies 
Save Critical Materials 


(Continued from page 793) 


a very promising opportunity for size- 
able over-all savings and is endeavor- 
ing to realize savings in this field. 

The composition used in G-E 
standard babbitt for rotating appara- 
tus bearings over a period of years 
has been one containing 83.33 per 
cent tin. Now, as a result of detailed 
investigation and tests, it is making 
extensive use of a lead-base babbitt 
containing 82.5 per cent lead. 15 per 
cent antimony, 1 per cent arsenic, 0.5 
per cent copper and only 1 per cent 
tin. As a result, the savings possible 
in tin are estimated to be in the order 
of 200,000 Ib. per year at the present 
rate of production. 

For all general purpose soldering, a 
composition of 40 per cent tin and 
60 per cent lead has been popular 
throughout the company in the past, 
but as the result of research and tests, 
this has given way to compositions of 
much lower tin content, including one 
of 20 per cent tin, 1 per cent silver, 
and 79 per cent lead, which is being 
found highly adapted to many classes 
of work, with only minor changes in 
technique, temperature and operating 
schedules. On the whole, the substi- 
tutions that have been made and those 
that will be made in the near future, 
will account for savings of more than 
50 per cent of all the tin that would 
be required if these alternates were 
not adopted. 

And so it goes through the widely 
ramifying products and production 
methods of the company—in copper, 
in chromium, in nickel, in tungsten, 
in formaldehyde, in rubber, and in 
one hundred or more other materials 
needed in the war effort. Thus, the 
manufacturers of railway materials 
and equipment are contributing sub- 
stantially to the war effort, with, at 
the same time, the fullest regard for 
the critical needs of the railways. 
What will happen after the war as re- 
gards all of the changes being made in 
materials is not of the essence at the 
moment. What is of the essence is 
that railway supply manufacturers 
are now contributing “Materials for 
Victory” in a whole-hearted and 


highly substantial way. 
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Bridge and Building 
Officers 


Make All-Out Attack 
On War- Time Problems 


In intensive three-day meeting at Chicago on October 
20-22, prominent railroad officers and representatives of 
the WPB, the ODT and the AAR discuss materials, labor, 
car and locomotive supply, blackout lighting, protective 
measures against sabotage and other war-time subjects. 
They also give consideration to eight technical reports on 
material conservation, improved water supplies, accident 
prevention, bridge repairs, piles and pile driving, floors, 
cleaning of masonry structures, and rail fastenings on bridges. 
A report of the meeting is published herewith, except for cer- 
tain addresses, which will be presented in subsequent issues 


IN step with the all-out effort of the 
railways to keep pace with the war- 
time transportation demands of the 
country, members of the American 
Railway Bridge and Building Associa- 
tion met in Chicago on October 20-22, 
to consider their specific problems and 
to throw their weight, individually and 
collectively, into the struggle, to the 
end that the bridges and other fixed 
structures of the railways will not 
become a limiting factor in the ability 
of the railroads to carry the tremen- 
dous load being placed upon them. 
From opening to closing sessions, the 
meeting was keyed closely to the war 
effort of the railways, with 11 address- 
es and 8 committee reports giving 
emphasis to the most critical problems 
of the moment, including materials, la- 
bor, scrap, reclamation, car and loco- 
motive supply, safety, adequate water 
facilities, the protection of railway 
structures, and the generally increased 
responsibilities of bridge, building and 
water service officers and employees. 
Among the speakers were C. E. 
Johnston, chairman of the Western 
Association of Railway Executives 
and associate director, Western re- 
gion, Office of Defense Transporta- 
tion, Chicago, who, opening the meet- 
ing, reviewed the problems facing the 
railways and challenged those present 





to dedicate their hands, their minds 
and their hearts to winning the war 
through the adequate maintenance of 
their facilities ; Ralph Budd, president 
of the Chicago, Burlington & Quincy 
system, who, at the annual luncheon 
on Wednesday, urged all-out devotion 
to present responsibilities and consid- 
eration of post-war conditions ; Edwin 
M. Fitch, assistant director, Division 
of Transportation Personnel, Office 
of Defense Transportation, who spoke 
on the Outlook for Labor in Bridge, 
Building and Water Service; David 
P. Beach, assistant chief, Maintenance 
Equipment section, War Production 
Board, Washington, D. C., who dis- 
cussed Critical Materials in Wartime 
for Bridge, Building and Water Serv- 
ice Work; and W. D. Beck, district 
manager, Car Service division, Asso- 
ciation of American Railroads, who 
spoke on Reducing Demands for Cars 
and Locomotives for Handling 
Bridge, Building and Water Service 
Materials in a Period of Maximum 
Traffic. 

Others who addressed the meeting 
were B. R. Kulp, chief engineer, Chi- 
cago & North Western, Chicago, who 
spoke on the Protection of Railway 
Structures in Time of War; R. P. 
Hart, bridge engineer, Missouri Pac- 
ific, St. Louis, Mo., who discussed the 


Possibilities for Reclamation and Sal- 
vage in Bridge Work; and the three 
following men—J. B. Hunley, en- 
gineer of structures, New York Cen- 
tral, Lines West of Buffalo, Chicago; 
O. G. Wilbur, appraisal engineer, and 
until recently, field engineer, Build- 
ing department, Baltimore & Ohio, 
Baltimore, Md.; and G. E. Martin, 
superintendent of water service, Illi- 
nois Central, Chicago—who joined 
with Mr. Beach at the afternoon ses- 
sion on Wednesday in a symposium 
on What We Can Do to Meet the 
Material Situation. 

Still another address before the 
meeting was by W. G. Darley, illumi- 
nating engineer, Lamp department, 
General Electric Company, who, at a 
special session on Tuesday night, dis- 
cussed the Problems of Protective and 
Blackout Lighting. 

Technical reports were presented on 
the following subjects: Preventing 
Accidents Among Bridge and Build- 
ing Employees, by a committee of 
which E. H. Barnhart, division en- 
gineer, Baltimore & Ohio, Garrett, 
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Ind., was chairman; Cleaning of Ma- 
sonry Structures, by a committee of 
which W. A. Huckstep, general build- 
ing supervisor, Missouri Pacific, St. 
louis, Mo., was chairman; Meeting 
the Demands for Increased Water 
Supplies in Fast Freight Service, by a 
committee of which J. P. Hanley, 
water service inspector, Illinois Cen- 
tral, Chicago, was chairman; Wearing 
Surfaces for Building Floors, Plat- 
forms and Roadways, by a committee 
of which T. H. Strate, division en- 
vineer, Chicago, Milwaukee, St. Paul 
& Pacific, Chicago, was chairman; 
Conservation of Bridge, Building and 
Water Service Supplies, by a commit- 
tee of which F. G. Campbell, assistant 
chief engineer, Elgin, Joliet & East- 
ern, Joliet, Ill.. was chairman; Rail 
Fastenings on Bridges, Pits and Turn- 
tables, by a committee of which J. S. 
Hancock, bridge engineer, Detroit, 
Toledo & Ironton, Dearborn, Mich.., 
was chairman; the Repair of Steel 
sridges, by a committee of which A. 
kt. Harris, assistant engineer bridges, 
Chicago & North Western, Chicago, 
was chairman; and Piles and Pile 
Driving, by a committee of which W. 
FF. Martens, general foreman, bridge, 
building and water service, Atchison, 
Topeka & Santa Fe, San Bernardino, 
Cal. was chairman. Summing up at 
the closing session on Thursday, A. 
I. Bechtelheimer, bridge engineer, 
Chicago & North Western, reviewed 
the many constructive ideas brought 
out in the various addresses, reports 
and discussions. 

l.ending their support to the meet- 
ing, the Executive committee of the 
American Wood-Preservers’ Associ- 
ation, and four committees of the 
American Railway Engineering Asso- 
ciation, met in Chicago concurrent 
with the meeting and entered into the 
deliberations at certain of its sessions. 
The A.R.E.A. committees were those 
on Buildings; Wood Bridges and 
Trestles; Wood Preservation; and 
Water Service, Fire Protection and 
Sanitation. All of the sessions of the 
meeting, which was held at the Hotel 
Sherman, were presided over by R. E. 
Dove, president of the association, and 
assistant engineer, Chicago, Milwau- 
kee, St. Paul & Pacific, Chicago. One 
hundred ninety railroad men regist- 
ered their attendance at the meeting, 
while the total attendance, including 
railway supply men, was 323. 


G. S. Crites Elected President 


In the election of officers for the en- 
suing year, G. S. Crites, division en- 
Jaltimore & Ohio, Punxsu- 
tawney, Pa.. was advanced from sec- 
ond vice-president to president ; R. E. 
Caudle, assistant engineer of struc- 
tures, Missouri Pacific Lines, Hous- 


eimeer, 
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ton, Texas, and a director of the asso- 
ciation, was elected first vice-president ; 
A. M. Knowles, assistant engineer of 
structures, Erie, Cleveland, Ohio, was 
advanced from third vice-president to 
second vice-president ; Neal D. How- 
ard, managing editor, Railway En- 
gineering and Maintenance, Chicago, 
was advanced from fourth vice-pres- 





R. E. Dove 


President 


Mr. Dove is an assistant engineer in 
the chief engineer’s office of the Chi- 
cago, Milwaukee, St. Paul & Pacific 
at Chicago, with which road he has 
been engaged for 21 years in track 
and bridge and building maintenance 
in division offices at Sioux City and 
Ottumwa and since 1930 on the staff 
of the chief engineer at Chicago. Mr. 
Dove became a member of the asso- 
ciation in 1934. He was elected a 
director in 1935 and _ progressed 
through the various offices. As presi- 
dent he has given the organization 
constructive leadership during days 
that have been unusually difficult. 


ident to third vice-president ; and J. L. 
Varker, supervisor of bridges and 
buildings, Delaware and Hudson, Car- 
bondale, Pa., was elected fourth vice- 
president. In addition, Lorene Kin- 
dred, Chicago, was elected secretary, 
and F. E. Weise, chief clerk to the 
chief engineer, Chicago, Milwaukee, 
St. Paul & Pacific, Chicago, was re- 
elected treasurer. Four new directors 
were also elected, including L. K. 
Miner, supervisor of bridges and 
buildings, New York Central, Albany, 
New York, for a term of one year, to 
fill the vacancy created by the ad- 
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vancement of Mr. Varker to fourth 
vice-president, and F. G. Campbell, 
assistant chief engineer, Elgin, Joliet 
& Eastern, Joliet, Ill.; J. S. Hancock, 
bridge engineer, Detroit, Toledo & 
Ironton, Detroit, Mich.; and L. C. 
Winkelhaus, architect engineer, Chi- 
cago & North Western, Chicago, each 
for a term of two years. 

The report of the secretary showed 
618 members of the association, in- 
cluding 46 taken in during the year. 
Chicago was selected as the meeting 
city for 1943, and the following eight 
subjects were selected for study by 
committees during the year; Salvag- 
ing Bridge, Building and Water Serv- ° 
ice Materials; Men—How to Secure 
and Hold; Materials—Possibilities of 
Relief Through Substitution; The 
Maintenance of Coaling and Sand- 
ing Plants to Meet Today’s Exacting 
Requirements ; The Cleaning of Pipe 
Lines in Water Service; Securing 
Maximum Utilization of Work Equip- 
ment; Revising Working Practices to 
Eliminate Interference with Traffic; 
and Carrying Over Bridges and Tres- 
tles. 

All of the committee reports pre- 
sented at this year’s meeting, with ab- 
stracts of the discussions which fol- 
lowed their presentation, as well as 
abstracts of President Dove's address, 
of greetings brought by representa- 
tives of the American Railway En- 
gineering Association and the Road- 
masters’ Association, and of the ad- 
dresses by Messrs. Johnston and 
3udd, are presented in this issue. The 
addresses by Messrs. Fitch, Kulp, 
Beach, Beck, Hunley, Wilbur, Martin, 
Hart and Darley, will be presented in 
subsequent issues. 


President Dove’s Address 


In his presidential address, Pres- 
ident Dove reviewed the activities of 
the association during the year, called 
attention to the many problems facing 
the railways, and urged railway off- 
cers ‘‘to do the job that must be done, 
and to do it now.” He said in part: 

“Our meeting here today can be at- 
tributed to the fact that your off- 
cers felt that such a meeting would be 
of help to our national war offensive. 
Transportation, from the very begin- 
ning, has been an essential adjunct to 
successful warfare—be it offensive or 
defensive. The railroads are by far 
the most dependable and satisfactory 
of all forms of transportation, and it 
is clear that we must keep them func- 
tioning properly to achieve our ob- 
jectives of winning the war. 

“Today, our railroads are faced 
with the task of handling the largest 
tonnage they have ever carried, and 
it must be done with less manpower, 
equipment and materials. The year 
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1942 will be a peak year in the produc- 
tion of heavy supplies of war, and we 
have been told that the goal of pro- 
duction in 1943 will be revised up- 
ward. On top of all this, our com- 
petitors in the transportation field will 
be handling less. Therefore, it is now 
up to us to show what we can do. If 





F. H. Soothill 


lirst Vice-President 
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Secretary 


we are to be the efficient arsenal for 
the United Nations and provide the 
fighting men with what they must 
have, the railroads have a job to do, 
and it must be done now. 

“A recent public-opinion survey 
‘made for the Association of American 
Railroads developed that the public 
fully expects the railroads to handle 
the transportation load, even though 
peak is piled upon peak. It will be a 
sorry day for us if we do not measure 
up to this confidence. The public will 
not be sympathetic to any alibis when 
it is faced with the necessity for ad- 
justing its own habits to the ration- 
ing of clothing, food, automobile use 
and even transportation. 

_ “As railway officers, we are enter- 
ing a period of unusual opportunity 
to exercise our ingenuity for main- 
taining our facilities in the face of 
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Chicago. 
E. Weise, treasurer (chief clerk, engineering de- 
partment, C. M. St. P. & P., Chicago). 
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limited supplies of labor and materials. 
We will not have all of the materials 
that we think we need. Under these 
conditions, the railway officer who is 
alert to any situation that arises, who 
is self-reliant, and who will rapidly 
employ his creative faculties in useful 
practices, will be the one whose facili- 
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Bridge and Building Association 


Officers 1941-42 


R. E. Dove, president (assistant engineer, C. M. St. P. 
& P., Chicago). 
H. Soothill, first vice-president 
I. C., Chicago). 

G. S. Crites, second vice-president (division engineer, 
B. & O., Punxsutawney, Pa.) 

A. M. Knowles, third vice-president (assistant engineer 
structures, Erie, Cleveland, Ohio). 

N. D. Howard, fourth vice-president (managing editor 
Railway Engineering and Maintenance, Chicago). 
G. Shaver, 


secretary, 310 So. Michigan 


Executive Committee 
H. M. Church, past-president (general 
supervisor, bridges and building, C. & O 
Richmond, Va.). 
(Term Expires October 1942) 
R. E. Caudle, assistant engineer struc- 
tures, M. P., Houston, Tex. 
I. A. Moore, trainmaster, C. 
Salem, Il. 
7. A. Sweet, general foreman, bridge 
and building, A. T. & S. F., Newton, Kan. 
(Term Expires October 1943) 
J. L. Varker, supervisor, bridge and 
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building, D. & H., Carbondale, Pa. 

L. E. Peyser, assistant architect, S. P., 
San Francisco, Cal. 

Martin Meyer, supervisor, bridge and 
building, C. & W. I., Chicago. 


ties will be the least impaired after our 
battle is won. 

“Also, as railway officers, we have 
already felt the loss of some of our 
valuable foremen and workers to the 
military services and to other more 
lucrative occupations. We cannot stay 
the arm of the military when it se- 
lects our men, but we can retain for 


A. M. Knowles 
Third Vice-President 


(chief estimator, 


Ave., 


799 


the railways those men with initiative 
and ability who will be leaving for 
work elsewhere if not given greater 
reward and responsibility. 

“Already the military men are look- 
ing at the younger men, those 18 and 
19 years old—men whom we thought 
we could safely employ and _ train. 
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This will mean an increase in the aver- 
age age of our employees, which, in 
turn, will call for closer supervision 
than in the past to safeguard these 
older men, many of whom will be 
called upon to work longer hours. 
“As employees, we should have 
faith and confidence in our superior 
officers and those in other depart- 
ments. When things are provocative 
and distressing, we should not con- 
demn these men as bunglers. We 
should believe, for example, that our 
purchasing and stores officers are do- 
ing their best to secure the necessary 
materials for us, and that they, too, 
are limited as to what can be done. 
Also, as employees, we can help in the 
national scrap campaign. Yet, in our 
enthusiasm in this regard, we should 
not cast into the discard those mate- 
rials that can be rehabilitated. To do 
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so might create a situation that would 
call for new materials. 

“In first aid we learn that the 
chances of recovery for the victim are 
greater if treatment is given in the 
first precious minutes after injury. 
This is likewise true in the care of our 
work equipment—equipment that will 
become more essential to us as our la- 
bor problem becomes more acute. It 
would be well for us to bear this in 
mind. 

“Railroad men have always been 
patriotic and quick to rise in support 
of their country in times of stress. 
I have the utmost confidence that they 
will again meet the many problems of 
the present emergency, and that they 
will do it now.” 


H. R. Clarke Urges Loyalty 
and Adequate Maintenance 


Speaking in the dual capacity of 
president of the American Railway 
Engineering Association, and as a 
chief maintenance officer, H. R. 
Clarke, chief engineer maintenance of 
way of the Burlington system, brought 
ereetings from his association, 
stressed the importance of adequate 
track and structures maintenance, and 
urged the continued full co-operation 
of maintenance of way and structures 
employees to the end that the rail- 
ways will be able to continue their 
present outstanding service in the war 
effort of the country. Given this co- 
operation and their essential require- 
ments in labor and materials, he ex- 
pressed full confidence that the rail- 
ways will not fail to meet any war- 
time demands that will be made upon 
them. He said, in part as follows: 

“Today we are at war. We have 
one task-and only one—that is to win 
as quickly as possible and in the most 
- decisive way. [Everything else must 
give place to this one objective. The 
railroads have a vital part to play, a 
tremendous load to carry in the all- 
out effort, and we who are responsible 
for maintaining the bridges and struc- 
tures that carry the war traffic must 
see to it that we do not fail. 

“T sometimes sense a feeling on the 
part of a few that it is unpatriotic 
to carry on with essential usual activi- 
ties, to keep up the normal repair and 
maintenance programs. To me that 
attitude is weak and absolutely out of 
order. Fortunately, this applies to 
very few. The great majority of those 
in charge of all branches of railroad 
maintenance well know the importance 
of adequately maintained tracks, 
bridges and signals to the successful 
operation of the railroads, and what 
it would mean to the war effort if 
any of these vital units should fail. 

“Your officegs and directors had 
both faith and courage when they de- 
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cided to hold a meeting at this time. 
[he easy way would have been to 
have done as so many others have done 


down for the duration. In 
my opinion, that would have been the 
wrong way. 

“Not long ago Joseph Eastman said, 
‘Maintenance must not be allowed to 
fall into arrears, and no one has a 
heavier and graver responsibility than 
the men who are in charge of this 
work.’ Certainly no one is more fully 
alive to what will happen if mainte- 
nance should fall too far in arrears 
than are the men on the firing line 
those who are carrying the responsi- 
bility of which Mr. Eastman spoke. 
No one knows better than they the 
difficulties that confront them, and no 
group of men is more grimly de- 
termined that they shall not fail. 

“Traffic today is at an all-time high. 
That often means larger and heavier 
engines as well as more and heavier 
car loads. We must be sure that our 
bridges are adequate to carry this in- 
creased load and are properly main- 
tained for this heavier and faster traf- 
fic. Initiative, resourcefulness and in- 
genuity on our part are needed to do 
the things that must be done, but the 
job is ours and we know how to do it. 
Nowhere are the qualifications I have 
just mentioned needed more, and no- 
where are they found more frequently 
than in the bridge and building forces. 

“So far the railroads have done such 
a splendid job that the fear has been 
expressed by some that we might be- 
come self-satisfied and complacent. I 
have no fear that such an attitude will 
develop. That has not been our train- 
ing. We believe that no matter how 
well a job has been done, it can be 
done better. If failure should come, it 
will not be due to lack of determina- 
tion and effort on our part. 

“There is one thing which gives us 
all deep concern. Some in authority 
know that for the railroads to con- 
tinue their outstanding record of serv- 
ice, they must have reasonable 
amounts of vitally needed materials 
and be protected in their labor supply 
to the same extent as other essential 
war industries. Mr. Eastman and 
some of his staff know this, and in 
them we have influential friends, but, 
unfortunately, there are others in 
authority who express confidence that 
the railroads can continue to meet suc- 
cessfully all demands imposed upon 
them, no matter what further restric- 
tions are necessary. I hope and he- 
lieve that the fallacy of this reasoning 
can and will be presented to these 
men in such a way by those who do 
understand the situation correctly, that 
the tragic phrase. “Too little. too late’ 
will not apply to the railroads. 

“We have already found the going 
hard and know that it will become 
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even more difficult. There has been a 
surplus of labor for the last 12 years. 
Today there is a shortage. Many men 
in supervisory capacities today have 
had no previous experience handling 
men under conditions as they are at 
present. New methods must be tried 
for recruiting labor and an intensive 
training program must be developed 
and carried out. Foremen and super- 
visors must be alert as never before to 
find men with the necessary latent 
ability, and to train them for the work 
they must do. 

“The material situation is fully as 
critical as that of labor, and it is our 
responsibility to determine most ac- 
curately just what is needed and when, 
and then to see that advice is given 
through the proper channels. When 
it can be done, less critical materials 
must be substituted for those which 
are more in demand. We must be 
sure that no surplus or unneeded 
stocks are allowed to accumulate. Ma- 
terial or equipment unused in one 
place may be needed desperately 
somewhere else to prevent a crippling 
break down. 

“We have been at war a little more 
than ten months with the most ruth- 
less nations of modern times. Since 
December 7, 1941, there have been 
few days that we could forget that 
fect. and the pace is becoming faster: 
the demands greater. We are familiar 
with the job the railroads are being 
called upon to do, how vital it is, and 
how well it is being done. We know 
how difficult it has been—we also know 
that failure would be tragic, almost 
fatal. Therefore, we are determined 
to do our part, that we shall not fail.” 


Roadmasters Send Greetings 


E. L. Banion, roadmaster on the 
Atchison, Topeka and Santa Fe, at 
Topeka, Kansas, and president of the 
Roadmasters’ Association, brought 
greetings from that association, urged 
those present to continue their fight 
on the home front in support of those 
at the fighting front, and then offered 
a number of suggestions in the inter- 
est of meeting the problems that con- 
front maintenance of way and struc- 
tures men in the days ahead. He said. 
in part as follows: 

“While bridge and building men 
have seen difficult days in the past. 
there may be even more difficult days 
ahead. You must go on, and by your 
efforts help keep the railroads in a 
condition adequate to transport the re- 
quirements of our war effort. 

“Today we face a serious shortage 
in railway labor. In some sections of 
the country the supply has been ex- 
hausted for many months. While I 
have no simple solution for this prob- 
lem, we can do much to help ourselves 
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by adopting into our ranks men who 
were formerly considered unsuited for 
such work. We must, whenever pos- 
sible, adapt machines to perform the 
tasks of skilled workmen. We must 
work the machines longer hours ;— 
two or more shifts each day, if neces- 
sary, to secure their maximum out- 
put. We must secure machines with 
the widest range of usefulness to in- 
sure their continuous operation 
throughout the year. We must secure 
full co-operation between the several 
maintenance crafts to avoid losing 
time in moving machines from one 
job to the other, or in waiting for 
machines to be released. The pro- 
gramming of work to provide a uni- 
form force throughout the year will 
do much to prevent losses from our 
present forces to other industries. 

“Tt has been said that there must not 
he ‘too little, too late.’ On the other 
hand, there must not be ‘too much, 
too soon.’ There must be no hoarding 
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of repair parts, or of emergency or 
working stocks. Excess repair parts 
and surplus stocks should be turned 
back into the central supply. Working 
stocks should be held to a minimum. 
Tool and material cars should be in- 
spected frequently to avoid over stock- 
ing. Materials that cannot be repaired 
and returned to use should be scrapped 
promptly. 

“Tn view of the serious shortage of 
railroad equipment of all kinds, partic- 
ularly of rolling-stock, we must release 
company loads promptly. Self-pro- 
pelled locomotive cranes, shovels, pile- 
drivers, derricks and similar equip- 
ment should be used whenever pos- 
sible to preclude the use of locomo- 
tives. The present scarcity of critical 
materials will force the use of sub- 
stitutes for many of our most com- 
monplace materials of the past. I am 
sure that you men will find ways and 
means of providing these substitutes 
as the occasion demands.” 


C. E. Johnston Appraises the 
Tasks Ahead, in Opening Address 





C. E. Johnston 


Speaking on The Problems That 
Concern Us, in opening the meeting, 
C. E. Johnston, chairman, Western 
Association of Railway Executives, 
and associate director, Western re- 
gion, Office of Defense Transporta- 
tion, Chicago, sounded the keynote 
for the entire meeting, declaring at 
the outset that the greatest problem 
of the nation today is to win the war. 
and that every act of the railways and 
of railway men should be dedicated 


to achieving that objective. Reviewing 
the problems that face railway men, 
Mr. Johnston cited particularly the 
unprecedented demand of the military 
forces and war production for trans- 
portation, on top of that for normal 
civilian requirements, and the prob- 
lems of shortages of needed materials 
and manpower. These, he indicated, 
will put the railways to a severe test, 
but he expressed full confidence in 
his listeners to do their part, and in 
the railways, given their essential 
minimum requirements, to meet all de- 
mands. He said, in part as follows: 

“To win this war—that is our one 
great problem. And to the satisfactory 
solution of that problem we must 
dedicate our hands, our minds, our 
hearts and our souls. Until we are 
able to solve that problem, all others 
are less disturbing. 

“This is war, total, war, and in total 
war our essential industries stand 
shoulder to shoulder with our army 
and our navy in their spearhead of 
attack. We can rely upon the courage 
and the strength of our fighting men, 
but they must be supplied constantly 
with more weapons and with better 
weapons than those used against them 
by our enemies. It is the production 
line that makes the front line possible. 

“In our great national production 
line, the railways, as usual, are the 
main line of transportation—the main 
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line over which must move, in ever- 
growing volume, the raw materials 
from mine and forest and field to 
factory ; the main line too, over which 
the finished products of tanks and 
guns and shells must flow unceasingly 
from our factories to the fighting 
fronts throughout the world. We are 
the lines behind the lines—the service 
of supply of an embattled nation. 

“Today, the War Department is 
by far the largest user in the country 
of railroad transportation service, both 
freight and passenger. In the nine- 
month period beginning December 7, 
1941, troop movements by rail totaled 
approximately 6,500,000, as compared 
with 1,900,000 during the first nine 
months of the last war. Then, too, 
these troops are moving with greater 
speed and comfort than was the case 
25 years ago. In 1917, the average 
speed of special troop trains was less 
than 25 m.p.h., compared with an 
average speed today of 30 m.p.h. 

“Next to the army, the navy is the 
largest user of rail facilities in time 
of war. Thousands of freight cars are 
moving daily in the direct service of 
our sea forces. The Naval Bureau of 
Supplies and Accounts alone routes 
an average of approximately 50,000 
freight cars a month, and this does 
not include shipments under private 
bills of lading going to plants engaged 
in fulfilling navy contracts. 

“Not only must our soldiers and 
sailors be armed and equipped—they 
must be fed, as well. The American 
railroads are moving record quantities 
of food for our army and our navy. 
It takes about twice as much food to 
feed a man in uniform as it does a 
civilian. To feed our army and navy 
requires about 3,500 carloads of food- 
stuffs each week. In addition, we are 
shipping enormous quantities of food 
to our allies, and practically all of this 
is moving to ports by rail. This ex- 
port movement amounts to between 
700 and 1,000 cars a day. A large 
number of these cars must travel long 
distances, often thousands of miles. 

“These military needs are the pri- 
mary responsibility of the railways 
today. Meeting them in full is the first 
problem we have before us. So far, 
that problem has been met success- 
fully. But we have other responsi- 
bilities, as well, with their attendant 
problems. We still have our normal 
responsibilities to the people of the 
United States. They must be fed and 
clothed and warmed—their essential 
needs for transportation service must 
be filled. Meeting that responsibility 
in full is the second problem we have 
before us. So far, that problem, too, 
has been met successfully. We must 
continue to meet it successfully. 

“Thus, we find ourselves today 
called upon to furnish the greatest 
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volume of service, both freight and 
passenger, in the entire history of the 
railroad industry. And the trend of 
trafhe is upward. After 1942, there 
will be still more traffic to move. Just 
how much, no one can say with cer- 
tainty, although tentative estimates 
have been made of a 15 per cent in- 
crease in both freight and passenger 
trafic next vear. 

“Only by surpassing all previous 
records of operating efficiency in the 
use of equipment has it been possible 
for the railroads to meet the un- 
precedented demands that have been 
made upon them. But there is a limit 
to such accomplishments. The rail- 
ways must have additional equipment 
to match, in some degree, the increase 
in the demand for transportation serv- 
ice. This is another of the problems 
which now confront us—and a prob- 
lem that also must be met successfully. 

“Still other major problems con- 
fronting us are the problems of short- 
age—in manpower and materials. 
I-ssential though the railroad industry 
is, We can anticipate, nevertheless, that 
as the war goes on, more and more 
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railway men, including those in your 
own department, will be called to 
active service with our armed forces. 
We can anticipate, likewise, that the 
supply of men who formerly would 
be available for railroad employment 
also will be depleted through this same 
cause and through the demand, as 
well, of other war industries. The 
material shortage is not a matter of 
mere anticipation in all regards. In 
some respects it is already an actuality. 
You may, and probably will, be called 
upon to do more and more with less 
and less. You will have to do the best 
you can with what you have. 

“We are convinced that our task 
of winning the war will be the greatest 
and the most difficult task we have 
ever known. It will be even greater 
and more difficult tomorrow than it 
is today. Your part in the struggle 
the safe and adequate’ maintenance 
of the railroad track structure, bridges 
and other essential facilities, is second 
to none in importance. You have had 
a part in making the American rail- 
roads the best in world. I am sure 
that you will maintain this record.” 





Ralph Budd Sees Need For 
Consideration of Post-War Problems 





Ralph Budd 


Addressing an audience of nearly 
300 at the annual luncheon of the 
association on Wednesday, Ralph 
sudd, president of the Chicago, Bur- 
lington & Quincy system, urged rail- 
way men to their greatest effort in 
the prosecution of the war, but cau- 
tioned, with emphasis, that it is not 


too early to give consideration to the 
post-war place of the railways, and 
industry in general, to avoid what 
“might well result in near chaos.’’ He 
said, in part as follows: 

“During the present war, the rail- 
roads are a favored group. We are 
favored because we are engaged in a 
business which is very definitely a 
part of the war activities, and never 
should be thought of as apart from 
them. But, as so often happens, the 
privilege and favor we enjoy carry 
with them a very great responsibility 
to make sure that everything that we 
do contributes the utmost to the war 
effort. 

“We should keep always before us 
this motto—'Do today the most that 
can be done to contribute to the war 
effort.’ And I think that this test is 
one which should be applied not only 
to all railroad men, but to all members 
of the government staffs dealing with 
the railroads as well. 

“There are two general problems 
that confront railway officers such 
as are here today. I am sure that you 
are considering both of them very 
earnestly. One is the greatest care in 
the use of materials which have be- 
come scarce, the use of substitute ma- 
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terials where possible, the avoidance 
of waste and of ordering more ma- 
terial than is absolutely needed ; also, 
that orders for such materials as are 
essential are placed in time so that 
they can be provided in the ordinary 
way. The greatest attention needs to 
be given to these matters. The other 
problem has to do with the personnel 
of our working forces, because of the 
coming shortage of manpower. In- 
deed, this latter problem may be the 
more critical of the two, although both 
of them are extremely critical. 

“We are now getting many new 
and inexperienced workers. The kind 
of railroad men these men will be 
depends to a large extent upon the 
training they receive from their fellow 
employees and their formen. These 
men will have a good or a bad opinion 
of their companies, and will be valu- 
able or otherwise, depending largely 
on how they are trained. At every 
opportunity, the responsibility for 
training these men, which goes along 
with the privilege I first mentioned, 
should be brought home to all of your 
essential workers. 

“Then the question of safety is in- 
volved, so that our new men will use 
material properly and safely. Present 
safety figures are not particularly 
gratifying to us, although the reason, 
no doubt, is the larger volume of traf- 
fic that is being handled, the pressure 
under which men are working, and 
the large number of new employees. 

“In 1941, there was an increase of 
25 per cent in casualties to employees 
on duty—a large increase. Thus far 
in 1942, accident reports indicate a 
further increase. That increase, how- 
ever, is as compared with years when 
our safety record was extremely good. 
Compared with 1927, the accident 
record of 1940 was very favorable, 
the decrease being 56.9 per cent ; less 
than half as many injuries in 1940 
as there were in 1927. But the accident 
records of the railroads present a 
challenge to us, a challenge which is 
always present and goes hand in hand 
with this thought of carefully training 
and helping new employees. 

“A word should be said about the 
prospects of the railways after the 
war and what, if anything, can be 
done at this time about them. Con- 
sideration of the post-war status of 
industry is vital for several reasons, 
but chiefly because of the dislocations 
which are now being created by shift- 
ing from a peace-time to a war-time 
basis of production, which, in the shift 
back, unless something is worked out 
in advance, might well result in near 
chaos. The danger of such an event- 
uality might bring about a situation 
where, without plans for employment 
to again take up productive activities, 
it may be necessary for the govern- 
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ment to bridge the gap with a great 
deal of federal work. 

“IT am one of those who believes 
that the expenditure of funds by gov- 
ernment can never take the place in 
a free society of the very much larger 
expenditures which free enterprise 
can produce. For this reason, I think 
it is well for those who believe this, to 
see what can be planned in advance. 

“There are schools of thought along 
the two lines—one, that the job will 
be too great for private enterprise to 
cope with and, therefore, that the 
government must take over; and the 
other, to which I belong, that reliance 
must be in private enterprise, with a 
minimum of government. In discus- 
sions of these beliefs, I see too little 
consideration of the contention that, 
as a prerequisite of successful pro- 
gress after the war, private enterprise, 
and particularly those that are serv- 
ices, must be subject to regulation. I 
see too, too little discussion of the 
importance of having a well-defined 
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policy of government to the end that 
the restrictions and inhibitions which 
we are willingly accepting now in 
order to win the war, shall be under- 
stood as accepted only temporarily, 
and will be removed as promptly as 
possible after our victory. Assurance 
in this latter regard, together with a 
post-war planning which will encour- 
age the entrance of free enterprise 
again into all of the activities which 
have produced for us our great in- 
dustries, would go a long way toward 
giving the reassurance we must have. 

“The railroads will not lag in initi- 
ative and ingenuity to take care of 
themselves if they are given the proper 
atmosphere of regulation. For the 
time being, we have had to give up 
a great many technological advances 
and advantages because certain ma- 
terials are not obtainable, but im- 
mediately when they become available 
again, we will start where we left off, 
or perhaps a little further along, and 
I venture to say that there will be no 


Piles and Pile Driving 


Economy requires that the proper 
length of piles be determined in ad- 
vance. A careful exploration should 
be made of the soil in the absence of 
definite information regarding piles 
previously driven at the same location 
and if the job is of sufficient magni- 
tude. Driving test piles is desirable, 
since it furnishes, in addition to the 
proper length of piles, information as 
to the time required to obtain the 
necessary penetration and hence the 
approximate time for driving piles 
later. If it is not expedient to drive 
test piles, exploration should be made 
by sounding rod, earth auger, wash 
borings, core drilling, boring machine, 
or test pits. Tests should be made at 
proper intervals for the entire length 
of long pile trestle bridges, at the loca- 
tion of all piers and abutments, or at 
several places properly distributed for 
a building foundation. Failure to make 
adequate tests to determine the proper 
length of piles may result in waste 
of timber in excessive cut-offs, or clos- 
ing down the work because of the piles 
being too short and having to arrange 
for longer material. In the case of 
metal or concrete piles, the excessive 
cost of material, labor and time could 
be very costly, as well as seriously de- 
laying the work. 

The pile driver still is of the first 
importance in the construction of pile 
trestles and foundations requiring 
bearing piles. Present-day train sched- 
ules and density of traffic require a 
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track machine of modern type, that, 
with idler car and tender car attached, 
can move under their own power, at a 
speed of not less than 20 m.p.h. The 
driver should have at least two speeds, 
the lower for spotting the machine 
during pile driving operations, and 
starting, and the higher speed for 
making moves requiring faster run- 
ning. 

The trend in pile driver design is 
toward air controls in lieu of the con- 
ventional levers for manipulation of 
the hoisting drums and swinging and 
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lack of projects, and no lack of em- 
ployment and productivity, if we are 
given the proper support from those 
under whom we must work. Our im- 
mediate problem is, of course, to get 
those materials and the manpower 
which are absolutely necessary. This 
problem must be recognized by those 
who are going to have the say as to 
how available materials and manpower 
are to be allocated. 

“We are fortunate at this juncture 
in having Joseph B. Eastman as the 
Director of the Office of Defense 
Transportation, because he knows 
very well, probably better than any- 
one else, about how much the rail- 
roads are capable of doing, and when 
it is absolutely necessary, in the in- 
terest of prosecuting the war, to give 
them more material. We must have 
the necessary materials—we must 
have the necessary men. With them, I 
have the fullest confidence in the men 
who are represented here, to bring 
about entirely satisfactory results.” 


traveling mechanisms. Dual purpose 
machines are not desirable, except 
when there is insufficient work to 
justify a single-purpose rig. While 
there still exists a difference of opin- 
ion with regard to the relative merits 
of the single end and the full revolving 
machine, the trend is definitely toward 
the latter. 

Track pile drivers should be capable 
of handling a load of 20,000 Ib. in the 
leads at right angles to the track with- 
out employing outriggers. The leads 
should be not less than 50 ft. in length 
and equipped with a power-operated 
battering device. A winch head is a 
necessary adjunct. 

Gasoline engine or steam turbine- 
operated generators to supply current 
for electric lights and an independent 
compressor for furnishing air to oper- 
ate pneumatic tools should be standard 
equipment. Off-track pile drivers have 
not been used to any extent for driv- 
ing piles in existing railway trestles. 
For the construction of bridges on 
new lines, skid, roller and ground hog 
pile drivers have been in use since rail- 
roads were first built. In recent years, 
the crawler-type crane has come into 
use quite extensively for driving all 
sizes of wooden and steel piles and the 
smaller sizes of concrete piles for 
bridge, building and dam foundations. 
Hanging leads are attached to the 
boom point. Sometimes, to stabilize 
the leads to control more accurately 
the direction of the piles as they are 
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driven into the ground, two heavy 
struts are attached to the bottom of the 
leads and connected to the revolving 
frame of the crane. These struts are 
crossed, in some instances, to provide 
additional rigidity. 


Pile Hammers 


The drop hammer has almost lapsed 
into disuse, being used only on small 
jobs where the more elaborate and ex- 
pensive equipment required for steam 
hammer operation is not justified. 
Drop hammers are usually operated 
by means of a wire or manila rope at- 
tached to a round pin in the top of the 
hammer and are raised by a hoisting 
drum powered with a steam or in- 
ternal combustion engine with a fric- 
tion clutch. 

When the hammer is used in con- 
nection with a driving cap, as when 
striking the head of a metal pile di- 
rectly, its base should be made flat, but 
if it is to hit the heads of wood piles, 
the base should be made slightly con- 
vex. This will help to keep the pile 
in line, reduce the strain on the tog- 
gles and minimize the effort of the 
front end crew. 

Drop hammers used to drive wood 
piles for the average run of railway 
structures should weigh from 3,000 
to 4,000 Ib. It is better to have a ham- 
mer with excess weight for the work 
contemplated than to use one that is 
too light, as the fall of the hammer 
can be regulated as conditions demand. 

The drop hammer is of low first 
cost and does not require a steam 
hose. It is claimed that it will drive 
a pile to greater penetration under cer- 
tain conditions than a steam hammer, 
while it is easier and less costly to 
transport. 

The steam hammer has been made 
in this country for about 70 years. Its 
popularity has increased, particularly 
during the last 20 years, until now 
most pile driving is done with this type 
of pile hammer. The steam hammer 
permits more piles to be driven in a 
specified time. Piles may be driven as 
much as 6 to 11 ft. (depending on the 
size and make of the hammer), below 
the bottom of stationary leads, and 
usually 2 to 3 ft. below the base of 
rail, thus effecting that much saving 
in cut off. It causes less damage to 
the pile head, such as splitting, exces- 
sive brooming, etc., and eliminates the 
splattering of creosote caused by the 
hammer striking the pile head. The 
steam hammer enables piles of softer 
or inferior wood to be used. The head 
of the pile is held more securely in po- 
sition and piles may be driven with 
greater accuracy, as well as avoiding 
the labor of toggling and spudding. 
lhe steam hammer may be used 
where head ‘room is insufficient for 
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drop hammer operation. The hammer 
line will last much longer, and there 
is considerably less wear and tear to 
the pile driver than with a drop ham- 
mer, with resulting reduction in main- 
tenance cost. 

There have been claims and counter- 
claims as to the comparative merits of 
the single-acting and double-acting 
steam hammer. Those who have had 
experience with a drop hammer will 
agree that a light drop hammer with 
a high fall, and consequent high veloc- 
ity of impact, is not nearly so effective 
as a heavy drop hammer with a low 
fall and consequent low velocity of im- 
pact. 

A high velocity of impact al- 
lows the hammer to broom the head 
of the pile instead of driving it into 
the ground. Irrespective of the num- 
ber of blows per minute that can be 
delivered, the velocity at the time of 
hitting the pile can be so high and the 
ram so light that the energy of the 
blow will be entirely absorbed with- 
in the pile, and not drive the pile. 


What Weight of Ram? 


In comparing steam pile hammers 
of equal total weight, it must be con- 
ceded that the one having the heavier 
ram will drive the more difficult pile 
under all conditions. There is, how- 
ever, a limit to the velocity of the ram 
at the time of impact, which cannot be 
exceeded and still retain its efficiency. 
The steam on top of the ram of a 
double-acting hammer does not in- 
crease the weight-of the ram. The 
steam pressure merely increases the 
velocity of the ram and allows a great- 
er number of blows to be delivered in 
a given time, but each blow must have 
enough surplus energy to actually 
drive the pile. A light ram, like a light 
drop hammer, with high velocity of 
impact, will damage the pile head. 

In 1927 a railway using a single- 
acting steam hammer drove some test 
piles to determine the length of piles 
required in redriving a pile trestle in 
Arizona. In subsequent pile driving at 
this location a double-acting steam 
hammer, employing a light ram, was 
employed. The piles ordered for the 
work proved to be too long, even 
though driving was continued until 
65 per cent of the piles were set on 
fire from heat generated by the ham- 
mer. It required from 35 to 50 min. 
to drive a pile to refusal. The five piles 
having the largest tip diameter in the 
lot of 180 piles in the job, were held 
out and, subsequently, driven in four 
bents and between other piles with a 
single-acting steam hammer of com- 
parable size and using a heavy ram. 
Even under these unfavorable condi- 
tions it only required from 20 to 35 
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min. to drive a pile to a penetration 
obtained with test piles. Only one of 
the five piles refused, and there was no 
serious brooming of the pile heads. 


Lubrication 


In selecting a steam pile hammer, 
serious consideration must be given to 
the lubrication system. Some steam 
hammers not only require refilling of 
the lubricators in the hammers at fre- 
quent intervals, but the job is tedious 
and hazardous. The oil in the lower 
receptacle runs out when the driver 
leads are laid down, which requires 
refill before pile driving can be re- 
sumed. Failure to keep the valve- 
actuating mechanism, which is en- 
closed and not visible, well supplied 
with oil will result in serious damage 
to these parts. The valve-actuating 
mechanism is rather intricate and deli- 
cate. The various features enumerated 
materially slow up the work and are a 
distinct handicap, especially where 
train schedules are not favorable. In 
addition, these hammers consume ex- 
cessive steam, which, in itself, is quite 
a factor. 

There are steam pile hammers that 
require no lubrication for the valve 
and its actuating mechanism, other 
than that received from the sight feed 
lubricator in the steam line, except 
that a little oil is applied to slide bar 
wedges, which are easily accessible. 


Wood Piles 


While extravagant claims have 
been made by the suppliers of nu- 
merous types of bearing piles, the 
fact is that each is most effective under 
conditions favoring its use. Wood, 
the longest and most widely used 
materials for piles, still is the most 
convenient and economical material 
for friction piles in well timbered re- 
gions. The main objections have been 
that it is short lived, attacked by in- 
sects, and is easily destroyed by fire. 
The specie most commonly used are 
the Southern Pines, Douglas Fir, 
Lodge Pole Pine, Norway Pine, Pon- 
derosa Pine, Oak, Cedar, Spruce, 
Tamarack, Western Larch, Cypress, 
Basswood, Elm, Chestnut, Hemlock 
and Gum. 

When durability need not be con- 
sidered, as for temporary construc- 
tion, or for foundations where piles 
will always be submerged in water 
(except in salt water infested with 
teredos or other marine borers) or 
buried in damp soil to such a depth 
as to exclude air, any untreated wood 
pile that will stand driving may be 
utilized safely. 

The majority of the railroads that 
use wood piles for permanent pile 





Co —_ a “ — SF 


oOo - 





November, 1942 


trestles or foundations where cut-offs 
are above ground water level use piles 
creosoted by the full-cell process, the 
treatment varying from straight creo- 
sote oil to a 50-50 creosote-petroleum 
mixture for Southern yellow pine and 
to a mixture of 45 per cent creosote 
and 55 per cent petroleum for Doug- 
las Fir, all to refusal. 

Green southern yellow pine is pre- 
ferred by some roads in territories 
where this wood is used in salt waters ; 
the wood is steamed in the treating 
cylinders at 20 to 30 Ib. pressure for 
20 or more hours to remove the sap 
and pitch; then approximately 24 Ib. 
of creosote per cu. ft. is forced into 
the timber. The steaming weakens the 
wood, but this loss in strength is not 
enough to be prohibitive. 

Douglas Fir will not stand steam- 
ing and may be treated for marine 
use either green by the Boulton 
process or seasoned in the usual way 
and using the full cell process, pre- 
ceded by a heating period or bath in 
the preservative. 

There is a wide difference in the 
average service life of untreated piles 
of various species of wood that are ex- 
posed to the elements in different lo- 
calities. A certain specie may be very 
durable in the locality where it grows, 
whereas, if used in other regions, it 
may decay completely in a few years. 
Port Orford Cedar piles have been in 
service for almost 30 years in localities 
on the Pacific coast where the soil is 
always moist without appreciable loss 
from decay, while if used in desert re- 
gions of Southern California and 
Southern Arizona, where the ground 
is dry, piles of this specie usually fail 
from decay in six to ten years. The 
Great Northern reports 12 to 15 years 
service life from untreated Red Cedar 
piles on the west coast and from 20 
to 30 years on other parts of the 
system. 


The average service life of treated 
piles depends upon such variables as 
specie of wood, locality in which used, 
climatic conditions, kind of preserva- 
tive, treatment process, penetration 
and retention obtained, the piercing 
of treated surfaces with sharp-pointed 
tools in handling, improper treat- 
ment, and protection of cut-offs. Serv- 
ice records are not, as yet, sufficiently 
extensive to indicate what the ultimate 
life might be for the different species 


-under various conditions of service. 


Piles used in sea water may have a 
service life as low as 10 to 15 years 
in the Gulf, Southern Atlantic and 
Pacific Coast regions, and twice this 
life in northern waters. 

Land piling usually has a much 
higher service life than marine piling, 
and when not mutilated with sharp- 
pointed tools and properly protected 
at cut off, will probably have an aver- 
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age life of 30 years or more. Many 
creosoted piles in railroad trestle 
bridges are in sound condition after 35 
years’ service. 


Cost of Piles 


The cost of piles, both untreated 
and treated, varies considerably and 
depends upon such factors as specie 
of wood, availability, distance trans- 
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ported, off-line haul, kind of treat- 
ment, amount of retention, etc. Like- 
wise, the cost of driving varies for dif- 
ferent localities and roads, depending 
on the length of the piles, kind of 
structure, type of soil, density of traf- 
fic, distance from job to siding, type 
of pile driver (including whether han- 
dled under its own power or with 
work trains), experience of the gang 
and type of hammer used. 

Data obtained from railroads and 
dealers reflect pile costs ranging from 
$0.15 to $0.40 per lineal foot for un- 
treated piles and from $0.43 to $0.66 
a lineal foot for treated material. The 
cost of driving runs from $0.14 to 
$1.25 per lineal foot. 


Steel H-Section Piles 


Although the use of metal piles in 
one form or another goes back 65 
years, the wide-flange steel H-piling 
came into use in 1908 and is now used 
extensively in foundations of build- 
ings, industrial plants, bridge piers, 
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abutments and, to some extent, in 
bents in railroad trestles. In normal 
times, H-sections in 8-, 10-, 12- and 
14-in. sizes, and in different weights, 
are readily available up to 100 ft. long. 

Several types of attachments are 
used to increase the bearing capacity 
of H-section piles, the simplest of 
which consists of steel plates with 
suitable stiffeners welded between the 
pile flanges. Short H-sections as lag- 
ging may be attached to the outside of 
the pile flanges, either at the bottom, 
or at a suitable distance above the 
lower end of the piles. In other cases, 
steel plates are welded on each side 
of the web at the bottom end of the 
piles to increase the bearing area. 
Steel H-piling can be used to good 
advantage where extreme penetration 
is required to drive piles in hard mate- 
rial such as shale or on rock. 

The bottom end of the pile should 
not be pointed, as the square end 
provides a larger bearing area and 
does not retard driving. In fact, it 
prevents shifting or creeping of the 
pile when obstructions are encount- 
ered. Steel H-piles are able to pene- 
trate ground containing boulders of 
reasonable size, submerged timber and 
other obstructions with little if any 
damage, and without throwing the pile 
out of alignment seriously or other- 
wise impairing its usefulness as a 
bearing member. 


When exposed to the elements, and 
more particularly in coastal regions, 
steel H-piling is subject to corrosion. 
However, investigations conducted in 
various parts of this country and in 
Europe indicate that the impairment 
actually resulting from this cause has 
been overestimated. Corrosion usual- 
ly is greatest near the ground line and 
is practically negligible a short dis- 
tance below the surface. Many users 
encase H-piles in concrete a few feet 
above and below the ground level to 
keep out corrosion. 

Steel H-piles have great ability to 
withstand long-continued hard driv- 
ing. If the job requires H-piles long- 
er than can be driven in a single 
length, they can be extended by splic- 
ing on an additional section. If piles 
are restrained laterally for their full 
length in firm soil and driving is mod- 
erate, a splice may consist only of a 
full perimeter butt weld or of web 
and flange plates welded or bolted on 
in the field. It is essential that the 
ends of the splice bolts do not protrude 
more than % in. beyond the outer 
nut face to prevent undue strain and 
shearing of the bolts if they should 
encounter obstructions. 


Splices on unsupported sections of 
piles should be designed to develop the 
full sectional strength of the piles. 
Where bolted splices are used, the 
ends of the sections should be ma- 
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chined perpendicular with the pile 
axis and be in full contact. Splices 
tend to force the ground away from 
the section above the splice as the 
projection passes through the soil. In 
soils that do not come back, this tends 
to reduce bearing values slightly, due 
to the reduction in skin friction area. 
Owing to the large difference in the 
ratio of the perimeter to the section, 
the skin frictional area of H-piling is 
much greater than for other types 
of piles. 

Steel H-piles should not be jetted as 
the action of the water prevents the 
formation between the flanges of the 
compacted earth cores which are of 
great value in developing the load- 
carrying capacity of the pile. 

The cost of H-piling varies widely, 
depending on the location, nature of 
the job, conditions of driving, weight 
and length of piles and the number to 
be driven, but in general it will run 
from $1.25 per foot for 8-in. 31-lb. 
piles to $4 for 14-in. 117-Ib. piles. 


Concrete Piles 


Precast: The precast reinforced 
concrete pile was introduced in Eu- 
rope about 1897 and some seven years 
later it was first used in America. It 
is now used extensively for various 
purposes by many North American 
railroads. It possesses the advantage 
of not being subject to decay or cor- 
rosion and is free from attack by ma- 
rine borers, but disintegration of the 
concrete by the chemical action of sea 
water, as well as mechanical action in 
territory having rugged climatic con- 
ditions, can be expected and must be 
met. If the piles are properly de- 
signed, their manufacture rigidly con- 
trolled, and they are subjected to 
close and careful inspection, this prob- 
lem can be minimized. While piles 
over 100 ft. in length have been used, 
the length generally ranges from 20 
to 60 ft. for those manufactured by 
railroads. Most commercial firms 
limit the lengths carried in stock to 
20 to 40 ft. Concrete piles are usually 
octagonal or square and vary from 16 
to 24 in. for square piles and from 14 
to 24 in. across the faces for octagonal 
piles; they are made with or without 
taper; the taper, when used, ranges 
from a few feet from the tip to the 
full length of the pile. When acting 
as a column, a pile without taper 
should be used: on the other hand it 
may be desirable that a friction pile 
have some taper. In general, a large 
pile cannot be driven so rapidly as a 
smaller one, but the number required 
may be sufficiently less to effect a 
saving in total cost. 

The Missouri Pacific, long one of 
the most extensive users of concrete 
piles for coherete trestle structures, 
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averaging over 5,000 lin. ft. of bridges 
a year for a nine-year period, has 
found that 24-in. octagonal piles are 
more economical than the 16-in. octag- 
onal pile, formerly used. Three of the 
larger piles in a bent are entirely ade- 
quate, where six of the smaller piles 
were required before ; one pile is driv- 
en between the old timber trestle 
chords and one pile on the outside of 
each chord ; this eliminates the neces- 
sity for shifting the old timber chord 
for pile driving, with consequent sav- 
ing in maintenance cost during the 
construction period. It should be add- 
ed that this also permits higher train 
speeds while the piles are being driven. 

Other railroads have utilized this 
type of pile for trestle bridges and 
concrete piers. The Chesapeake and 
Ohio constructed a double-track pile 
pier a few years ago in which 36 con- 
crete piles, each 18 in. square and 70 
to 75 ft. long, were used. The piles 
were driven in four rows of nine piles 
each. In addition to the concrete caps 
for the bridge seat, three horizontal 
diaphragms, equally spaced, are used 
to stiffen the piles in all directions. 
This type of construction does not re- 
quire a cofferdam. Some roads pur- 
chase piles from commercial plants 
while others fabricate their own. 

It is essential that an unyielding 
foundation be provided on which to 
manufacture piles, to preclude any 
possibility of the concrete being sub- 
jected to stresses while it is setting. 
The use of wood and metal for forms 
seems about equally divided. For 
square and octagonal piles, reinforce- 
ment, as a rule, consists of eight longi- 
tudinal steel bars, varying from ¥ in. 
to 114-in.; both round and square bars 
are used spirally, tied together with 
heavy wire or hoops of %-in. steel. 

Corrugated concrete piles are usu- 
ally reinforced with six longitudinal 
bars 5@ in. and larger, with spiral 
wrapping of No. 9 wire. 


Precast concrete piles generally are 
cast horizontally and are cured by a 
cold water spray or by steaming un- 
der cover. Piles of long lengths should 
be provided with multiple pick-up 
points to prevent setting up excessive 
stresses, while those of moderate 
length may be picked up at one end 
or near the middle. 

The cost of precast concrete piles 
varies according to their size and 
length, the lowest being $1.18 and the 
highest $3.95, or an average of $2.15 
per lineal foot. The cost of driving 
varies from $0.75 to $3.39, or an aver- 
age of $1.78 per lineal foot. 

Cast-In-Place, Cased: The cast-in- 
place, cased concrete pile is an Amer- 
ican product and was first used in 
Chicago soon after the turn of the 
century. There are a number of dif- 
ferent types, both tapered and with- 
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out taper. The tapered shells have a 
metal driving point and are used 
principally as friction piles, while the 
tubular shells are used for both fric- 
tion piles and those acting as columns. 

The tapered fluted type of pile shell 
is formed by the cold rolling process. 
The fluted design increases the skin 
frictional area and gives the pile 
enough stiffness and rigidity to per- 
mit driving without a core or mandrel, 
which, due to the reduced inertia, in- 
creases driving speeds and lighter 
driving equipment may be employed. 

The shells are made in lengths 
ranging from 10 ft. to 115 ft. While 
8 in. seems to be the accepted standard 
tip diameter, points ranging from 6 in. 
to 16 in. can be furnished. The butt 
diameter varies from 9.4 in. to 18.1 in. 
A driving collar is welded to the butt. 
Although the piles are usually made 
of 1l-gage steel plate, they are also 
made in 9, 7, 3, and O gage; this pro- 
vides a variety of shells that will gen- 
erally meet most soil conditions. 
Standard tapers are one inch in four 
feet to one inch in seven feet; other 
tapers can be furnished for special 
conditions. 

In limited head room, a tapered sec- 
tion of suitable length may be driven 
to ground level, after which an exten- 
sion can be welded ori the pile and the 
driving resumed. Furthermore, this 
method or procedure permits the 
placing of a pile of any length and the 
cutting off of that pile without the loss 
of the pile section cut off. The shorter 
lengths may be nested for shipment 
by rail. They can be rolled off cars 
without damage. 

While this pile is mostly used for 
foundations for piers and buildings, 
it has been utilized also for bents of 
railroad bridges. The metal shell has 
a certain vertical reinforcement value, 
which in many cases eliminates all re- 
inforcing steel, except dowells at the 
top of the pile. When necessary, the 
pile can be readily cut off at the proper 
elevation with an acetylene torch. 
Fluted piles cost from $1.10 to $1.96 
per lineal foot, depending on the gage 
of metal, f.o.b. fabricators plant. 

Another type of tapered pile, which 
has been in use about 40 years, is 
made of a thin metal shell. Two types 
are known as the standard tapered 
and step tapered piles. The standard 
pile has a uniform continuous taper ; 
the shell is made of steel of a thick- 
ness suitable for the length and di- 
ameter of the pile and ground condi- 
tions. The shell is spirally reinforced 
on the inside for its full length with 
hard wire of suitable size, generally 
14 in. to 3@ in. in diameter. It is made 
in 8-ft. sections up to 40 ft., with a tip 
of 8 in. and a butt diameter ranging 
from 16 in. to 23.2 in. 

Step-tapered pile shells are made 
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in 8-ft. cylindrical sections, of spirally 
corrugated metal, usually of 20 to 14 
gage thickness ; heavier or lighter met- 
als are sometimes used, depending on 
the characteristics of the soil to be pen- 
etrated. The steps are formed by in- 
creasing the diameter of each section, 
usually one inch. Each shell section is 
provided with a double rim plow ring 
at the bottom end, to the lower rim of 
which is welded a short spirally-cor- 
rugated inner sleeve to allow the sec- 
tions to be screw-connected. The tip 
diameter varies from 8 to 11% in. and 
the top diameter from 12% in. for 16 
ft. piles, to 17%4 in. for piles 88 ft. 
long. Lengths up to 115 ft. have been 
used. The shells of both standard 
and step-tapered piles are relatively 
light; they may be nested for ship- 
ment and can be rolled off railway 
cars. A tapered collapsible mandrel is 
used for driving the standard tapered 
shells while a step tapered core is 
employed for the other pile. Owing to 
the heavy weight of the cores, a pile 
driver of rugged construction is re- 
quired. 

While the average cost installed, in- 
cluding the concrete, is about $2.00 
per lineal foot, it may run consider- 
ably less on the larger jobs. On the 
other hand, the cost may be substan- 
tially higher for a small job and where 
other factors are less favorable. 


Tubular Cased Piles 


Tubular or cylindrical cased piles 
include a number of different types, 
such as heavy steel pipe, continuous 
corrugated metal shell, composite, 
projectile, button with light steel cas- 
ing, pedestal, and compressed concrete 
base section. These types of piles have 
not been used largely for railway 
bridge foundations, but have been em- 
ployed quite extensively for building 
foundations. 

Steel pipe casings are driven with 
open ends or conical metal points. The 
pipe is available in lengths of approx- 
imately twenty feet. If more than one 
section is required, the sections are 
connected with cast steel sleeves of ap- 
propriate length, with an external 
collar. The collar seats as well as the 
pipe ends are machined to insure a 
true alignment of the pile and a uni- 
form contact of the metal. Common 
diameters of pipe or piles range from 
10 to 18 in., the wall thickness is usu- 
ally from % to % in. In the case of 
open end piles, the soil is removed by 
water jets, blowing with compressed 
air jets or by sand pumping. Steel pipe 
piles are driven without the use of a 
mandrel or core. Either type of pipe 
pile may be made up from short sec- 
tions, thus requiring little headroom ; 
sections as short as two feet are some- 
times used. 
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Continuous Corrugated Pile: A 
continuous corrugated pile is formed 
by fitting a core having a solid steel 
point into a heavy steel pipe closed 
at the bottom; both are driven to- 
gether into the soil to the required 
depth; then the core is removed and 
a corrugated thin metal shell is placed 
in the steel pipe. The corrugated shell 
is filled with concrete; the core is 
then lowered into the steel casing un- 
til it rests on the corrugated shell and 
is secured in ‘that position to prevent 
the shell from rising with the steel 





When Preboring Is Required, ‘The Work 
Can Best Be Done With a Power-Driven 
Earth Augur” 


pipe, which is then pulled out of the 
ground. 

Button-Bottom Type: In the but- 
ton-bottom type, a precast concrete 
point is placed at the location where 
the pile is to be driven and a heavy 
steel tube with a reinforced steel base 
is placed on the point ; after which the 
procedure is similar to that described 
for the continuous corrugated pile. 

Pedestaled Pile: For the pedestaled 
pile, the apparatus is identical with 
that used for forming the continuous 
corrugated pile, except that after the 
core is withdrawn, a charge of con- 
crete is deposited in the bottom of the 
pipe ; the core is then replaced and the 
pipe is pulled up a few feet. The core 
and the pipe together are driven 
through the concrete, the core is again 
withdrawn and a corrugated shell 
placed in the pipe, after which the 
operation is the same as previously de- 
scribed for continuous corrugated 
pile. 

Compressed Concrete Base Sec- 
tions: Compressed concrete base sec- 
tions are formed by driving together 
a heavy pipe and core as previously 
outlined for continuous corrugated 
cased piles. A quantity of concrete is 
dropped in the casing and the core 
replaced ; the casing is then raised up 
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over the core the desired height; as 
the concrete is under pressure, it 
forms a pile shaft at least equal to the 
outside diameter of the driving casing. 
From that point the operation is sim- 
ilar to that of the pedestaled pile. The 
compressed concrete base tends to 
develop the full value of the bearing 
Strata. 

Composite Pile: The composite pile 
consists of a concrete pile superim- 
posed upon a wood pile. The load is 
carried by the timber section ; the top 
of which must be below permanent 
ground water level. The concrete sec- 
tion serves as a column. Two methods 
of placement are most commonly used. 
One is to proceed as with the con- 
tinuous corrugated pile; the core is 
then removed; a wood pile with a 
properly formed wire wound tenon is 
inserted in the casing and, by using 
the core as a follower, the wood pile 
is driven through the casing until 
a satisfactory bearing value is de- 
veloped. The core is then withdrawn 
and a corrugated steel shell having a 
reinforcing cage, consisting of vertical 
bars with hooks, is placed in the cas- 
ing. The other method is to drive the 
wood pile to ground level; the cor- 
rugated metal shell is then placed over 
the timber tenon and, with the core 
in place, the assembly is driven to 
final penetration ; after the core is re- 
moved the shell may be filled with 
concrete. 

Projectile Type: The method of 
forming a projectile pile is similar to 
that first described for the composite 
pile, except that a heavy steel pipe 
with a metal point is substituted for 
the wood pile. The joint between the 
upper and lower sections of composite 
or projectile piles must be so made as 
to exclude water and mud from the 
splice at all times, without resorting to 
pumping or other de-watering devices. 

The cost of steel pipe piles ranges 
from $1.16 for 10-in. diameter and 
4-in. wall, to $1.97 for a 12-in. pipe 
having a wall thickness of ¥% in. 
Spiral welded pipe of 12-in. diameter 
and No. 7 gage costs from $0.95 to 
$1.20 per foot. 


Uncased, Cast-In-Place: Uncased, 
cast-in-place piles do not have a 
permanent metal casing; the concrete 
is in direct and intimate contact with 
the surrounding earth. Generally the 
cross section is the same as for cylin- 
drical-cased types. Their use is limited 
to certain types of soil. The piles 
are formed in a manner similar to 
that employed for cylindrical cased 
types, except, that the concrete is com- 
pressed by means of the core and pile 
hammer resting on the concrete while 
the casing is being gradually with- 
drawn. This method of handling pre- 
cludes concrete arching in the casing. 

The cost of uncased concrete piles 
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varies from $1.20 to $2.00 per lineal 
foot for a 14-in. diameter, uniform 
shaft pile, and correspondingly more 
for larger sizes; the cost of the com- 
pressed pile with mushroom base is 
$4 to $6 higher for the base section. 


Water Jet 


The water jet is one of the oldest, 
and under certain conditions, still the 
most effective of all pile driving meth- 
ods yet devised. While it may be 
used in any soil that can be moved 
with water and will come back around 
the pile when jetting operations ceas- 
es, best results are obtained in fine 
sand. 

Almost any type of pump that de- 
velops sufficient pressure and that will 
deliver an adequate supply of water 
will suffice. Although the piston-pat- 
tern pump was universally used for 
this purpose until a few years ago, 
the trend now is toward the multiple- 
stage centrifugal pump powered by a 
gasoline engine. This type of pump is 
self-contained, and since it weighs 
only 1,500 to 4,200 Ib., it is easily 
installed. Standard sizes, ranging 
from one to four stages with capaci- 
ties up to 300 gal. per min., and de- 
veloping water pressures of 75 to 300 
lb. per sq. in. and powered by four 
to six-cylinder gasoline engines, are 
now offered. This equipment is 
mounted on steel skids or trucks. The 
size of the jet pipe generally varies 
from 2 to 4 in. nozzled to proper size 
at the lower end. Sometimes jet pipes 
of smaller sizes are used. Combina- 
tions of air and water jets are also 
sometimes used with good results. In 
some soils, one jet will do the work, 
while in other cases, two and even 
three may ‘be necessary. 

When only one jet is used, it should 
be shifted from one side of the pile to 
the opposite side as often as may be 
required to maintain the pile in proper 
position as it sinks into the ground. 
The jet pipe should be hung to a 
rope passing through a small snatch 
block attached to the driver leads and 
kept moving up and down or gradual- 
ly lowered, depending on soil condi- 
tions. This may be done by hand, or 
mechanically with a winch head, but 
not from a hoisting drum. The jet 
nozzle is kept near the point of the 
pile. It is essential that the jet be 
kept in motion to prevent its freezing. 
Also, after the pile reaches a certain 
depth, the water will sometimes cease 
to flow around it. coming out on the 
surface of the ground some distance 
away and possibly around a pile driv- 
en previously. When this happens, 
the jet must be withdrawn immediate- 
ly and started down again as quickly 
as possible & reestablish the stream of 
water along the pile. 
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In building falsework to support a 
railroad track during the construction 
of a combination grade separation and 
river bridge in Los Angeles, Cal., it 
was necessary to sink wood piles to 
depths of 30 to 40 ft. through hard 
packed gravel strewn with boulders 
12 in. or more in size. The piles were 
placed by the use of a water jet and 
steam pile hammer. The jetting equip- 
ment consisted of a four-stage centrif- 
ugal pump driven by a six-cylinder 
gasoline engine, transmission connect- 
ed. The pump delivered 300 gal. of 
water per minute at a pressure of 275 
lb. per sq. in. A 3-in. jet pipe, nozzled 
to 114 in. was used. Water was ob- 
tained from the city main through 
a special connection. After some ex- 
perimenting, best results were ob- 
tained by first working the jet down 
its full length into the ground, allow- 
ing the water to flow for a short time. 
The jet was then withdrawn quickly ; 
the pile placed in the leads and driv- 
ing commenced at once. In some cases 
the pile was driven home without 
further jetting. In quicksand, this 
procedure has proven very effective. 


Preboring 


Experience clearly indicates that in- 
ability to obtain the desired pile pene- 
tration, in large measure, is due to us- 
ing steam pile hammers of improper 
design and too light for the job re- 
quirements. 

Regardless of the size and type of 
hammer that may be employed, there 
is a limit to the depth that piles can 
be driven and, if sufficient penetration 
can not be obtained, some other means 
of sinking the piles must be intro- 
duced. In many cases the only alterna- 
tive is to preform holes for the piles. 
Although various methods have been 
employed, the work can be best done 
wtih a power-driven earth auger. 

Post hole augers have been used to 
a limited extent for preboring work, 
but they are too slow and should be 
confined to jobs that are not large 
enough to justify more costly equip- 
ment. 
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Discussion 


Opening the discussion, G. S. Crites 
(B. & O.) mentioned that a commit- 
tee of the American Railway Engi- 
neering Association has been work- 
ing on a new pile-driving formula 
which he was certain would confirm 
the recommendations in the report 
with respect to the weight of hammer 
and speed of blow. A. R. Harris 
(C. & N.W.) asked Chairman Mar- 
tens if he had ever used lodgepole pine 
piling. Mr. Martens replied that such 
piling is not used on the Santa Fe, 
but that it can be used for falsework 
and in locations where it will be com- 
pletely submerged, if one has the right 
kind of driving equipment. 

R. E. Caudle (M.P.) cautioned 
against overdriving, and cited an ex- 
ample of two bridges driven in the 
same locality, one by a foreman and 
the other by an assistant foreman. 
The soil conditions, loam and packed 
sand, were similar at both bridges, he 
said, but at one of the bridges the 
piles were given 250 to 300 blows 
after refusal, producing small longi- 
tudinal cracks in the piles, while at 
the other the piles were not overdriv- 
en. The first bridge, he said, had to be 
renewed completely after 12 years, 
while the other was still in good con- 
dition after 21 years service. 

Chairman Martens replied that 
about 85 per cent of overdriving is 
due to the use of inferior timber or 
too heavy a hammer for the job. In 
the latter case, he said, overdriving 
can be overcome by slowing down the 
hammer by means of the steam throt- 
tle. G. Lynn (C. & N.W.) said that 
the trouble is usually due to too high 
speed of the hammer, and cited his 
experience with a double-acting, 6800- 
Ib. steam hammer. He said that when 
the pile begins to drive hard, the speed 
increases to as much as 130 blows per 
minute. When this occurs, he said, 
the steam pressure should be regulated 
to reduce the rate to about 90 blows 
per min., which will produce better 
results. He added that the piles must 
be watched carefully. 

Chairman Martens warned that the 
bearing value of the piles must be 
watched closely, always assuming that 
6, 8 or 10 ft. of the stream bed may 
be scoured away. He recommended 
that where the piles cannot be driven 
to sufficient penetration, pre-boring or 
jetting be used. 

H. M. Church (C. & O.) inquired 
whether shortleaf and loblolly pine 
makes satisfactory piles if the wood 
is of close grain or suitably density, 
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to which Chairman Martens replied in 
the affirmative. Continuing, Mr. 
Church said that we are then safe in 
following specifications which call for 
close grain, or which specify density 
of wood, and added that in the use of 
shortleaf pines, he would prefer those 
with a deep layer of sap wood, so the 
treatment will provide good protection. 
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The discussion then turned to the 
decay of treated piling. J. S. Han- 
cock (D. T. & I.) said that he had 
had trouble with decay starting at the 
top, in the hearts of piles, and stated 
that moisture must be kept out of the 
top. G. H. Holmes (M.P.) said that 
his road uses structural angles or 
splice bars, instead of drift bolts, to 


Preventing Accidents 


Among Bridge and Building Employees 


SAFETY is no new undertaking for 
the railroads. Early in this century 
some of the more important systems 
recognized with considerable concern 
the mounting lists of injuries and 
fatalities. At that time it was thought 
that railroad employment was particu- 
larly hazardous and that if some one 
lost a leg, an arm, or an eye, this went 
with the job. 

Large industrial organizations were 
among the earliest to feel the neces- 
sity for safe workmen and long before 
this was generally recognized on the 
railroads, some industries had skele- 
ton organizations to deal with sucli 
matters. While train service em- 
ployees were the first to claim atten- 
tion, owing to the more hazardous 
positions in which they might find 
themselves, shop and maintenance 
of way employees were gradually 
brought into the picture. 


Accidents Taken for Granted 


Early in accident prevention cam- 
paigns, the prevalence of accidents 
was recognized. Seldom was a train 
operated, a gang organized, or an 
engine serviced that it did not result 
in injury to some one. Accidents were 
taken more or less for granted and if 
one didn’t get injured, he was regard- 
ed as lucky. 

Safety campaigns have shown how 
fallacious this conclusion was. One 
of the first methods used in “no acci- 
dent” campaigns was to list the acci- 
dents occurring during a given period, 
classify them, and endeavor to assign 
a cause or reason for each. Soon it 
was discovered that this was a tre- 
mendous task, particularly on proper- 
ties which extended over a thousand 
or more miles, so district or division 
committees were formed. The special 
advantage of these small groups was 
personal contact with those injured. 
One of the primary objects in acci- 
dent prevention is to obtain the facts 
in the case. Necessarily, to do this, 
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quick contact is required. One’s neigh- 
bor or friend working with him in the 
gang, the crew or at the bench, is in 
far better position to obtain the facts 
more quickly than anyone else. Hence 
we have the origin of worker repre- 
sentatives on safety committees. 


Three “E’s” Essential 


As safety campaigns got into full 
swing, it quickly developed that, like 
the three “R’s” in the little red school 
houses, three “E’s” were essential if 
safety were to obtain a firm footing. 
First—“Engineering”—the car, the 
locomotive, the tool, the machine, the 
building, the platform—should be so 
safe, so guarded, or sufficiently re- 
moved from the operated track to pre- 
vent an accident. This is where the 
management functioned. It is sur- 
prising how many conditions of these 
classes were found and corrected on 
the American railroads. 

Managements willingly co-operated 
with employees to bring about safe 
working conditions. Not all, were, or 
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avoid the starting of decay at this 
point. Mr. Church said that his road 
protects the tops of piles with several 
treatments of hot pitch and tar, and 
then applies a sheet of tar- or asphalt- 
saturated felt roofing, which method 
has been very successful. Mr. Lynn 
stated that he had found that roofing 
paper seals the tops of piles very well. 


could, be corrected, but a very small 
percentage remained and these were 
covered by precautionary measures. 
So thoroughly did managements enter 
into the spirit of correction that often 
many thousands of dollars were spent 
to secure results. Even today after 
more than 40 years of pioneering 
along this line, we still find unsafe 
conditions, which are corrected as 
they are found. 

The second “E” has to do with 
“Education.” Efficient workmen must 
also be safe workmen. They go hand 
in hand. To make a safe workman we 
must not only educate him along the 
line of his individual work, but must 
teach him how to do that work safely, 
for if it is not carried on safely it is 
not efficient. 

The third “E” is “Enforcement.” 
Safety rules must be enforced, not 
necessarily by drastic methods such as 
loss of time or discharge, but by abil- 
ity to make an efficient, safe and suc- 
cessful workman out of an apparent 
failure. Think of the possible influ- 
ence on a gang by a foreman with 
such ability. 


Can We Prevent Accidents? 


Prevention of accidents has been 
discussed as long as safety—but can 
we prevent accidents? Some say that 
accidents run in cycles. One territory 
will go for several months, or even 
years, without an accident, then sud- 
denly, there will be a veritable epi- 
demic of accidents. To what is this 
attributable? Whose responsibility is 
it? Let us go back and apply our three 
“E’s.” Certainly, if the management 
furnishes safe equipment, tools and 
machinery, it is not its responsibility. 
But the management is made up of 
human beings—our immediate superi- 
ors and those higher up. If the bosses 
are interested in safety, that interest, 
and to just that extent, will filter 
down to the humblest employees. So it 
is the officer’s duty to show to em- 
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ployees his intense interest in safety 
and to insist upon safe and sane meth- 
ods among them. It should not be 
forgotten that one unsafe man in a 
gang jeopardizes the lives of the 
whole gang. If this employee is not 
amenable to discipline, or will not 
practice safe methods, the responsibil- 
ity rests with the officer to take such 
steps as will make the gang safe. Con- 
stant vigilance should be the rule of 
the officer. Safety should be upper- 
most in his mind and he should not 
hesitate to call it to the attention of his 
employees at all times. 


Foreman Has Large Responsibility 


The responsibility for the safety of 
workmen rests heavily upon the fore- 
man or direct supervisor. His is the 
largest responsibility in the enforce- 





“The Responsibility for the Safety of Work- 
men Rests Heavily Upon the Foreman” 


ment of safety of any—outside the in- 
dividual himself. If he is not con- 
stantly on the alert to detect and cor- 
rect unsafe practices, an accident will 
soon result. The gang or shop that 
has the best safety record is that gang 
or shop where the foremen are safety- 
minded. This does not only mean that 
the foreman is safe individually, but 
that he is always talking and inculcat- 
ing the habit into the minds of his 
men. The major responsibility of the 
foreman then lies in the education of 
his men along safety lines. This is 
particularly necessary at the present 
time when so many new and younger 
men are being employed. Older em- 
ployees should be familiar with safety 
methods and have enough experience 
to practice such methods. 

The management has certain safety 
rules which are to be obeyed. These 
rules are thetresult of bitter experi- 
ence, for it is said that each one of 
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them is written in some fellow-work- 
er’s blood. They were made rules in 
order to prevent a reoccurrence of the 
accident or accidents which resulted in 
the rule being promulgated. The fore- 
man should be going over these rules 
constantly with his men, for it is 
only by continued repetition of such 
rules that they become fixed, and 
when fixed they become a habit. The 
newer and younger employees should 
especially be required to adhere strict- 
ly to these rules. The younger em- 
ployee pays close attention, if he is in- 
terested in his work, to his fellow 
employee. If he sees that employee 
breaking one of the rules on safety 
and the foreman passes it without 
calling his attention to it, the work of 
perhaps weeks or months of education 
along safety lines is destroyed. The 
foreman should not permit even the 
slightest infraction of a safety rule, 
for if he does, he has lost a valuable 
asset in safety education. 


Wholehearted Co-operation 


In addition to the printed safety 
rules now almost universally used on 
the railroads, other bulletins and in- 
structions are issued from time to 
time. How are these new instructions 
to be gotten before each man? The 
foreman is the only one to bring such 
instructions to the attention of his 
gang. Some foremen do this in a 
rather matter-of-fact way, and when 
they have done this they feel that they 
have completed a disagreeable task. 
How much attention do you think is 
paid to such presentation ? How would 
it impress you if you were a new 
man? To bring any instructions forc- 
ibly to the attention of a gang, such 
instructions must have the whole- 
hearted cooperation and sympathy of 
the foreman in charge, and he must 
be able to impress upon the men the 
importance and necessity of comply- 
ing with such rules. 


Advice to the New Man 


The foreman must be a leader and 
of such a personality as to impress his 
men. The younger men especially 
look to and admire leadership. The 
foreman who is a leader can hold his 
men, can obtain greater efficiency 
from his men, and can do work more 
safely than a weaker man. After all, 
efficiency and safety go together, for 
if work is done in an unsafe manner, 
it is not efficient, and, on the other 
hand, if the work is performed effici- 
ently, then it is usually safe. More 
attention should be paid to new men 
entering the service, endeavoring to 
educate them along safe lines. One 
method of doing this is the practice on 
one road on which the new man is 
given a printed form in duplicate, 
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which he is required to read, sign both 
copies, and retain one. The form con- 
tains seven paragraphs and it is so 
pertinent that it is reprinted here : 

(1) Your success in the service you are 
about to enter will depend upon the care 
you exercise in the discharge of your duties. 
The best record you can make, both for 
yourself and the company, is the record of 
a careful and safe man. You are not ex- 
pected to take any unnecessary chances in 
the performance of duties. 

(2) The problem of safety is not alto- 
gether a question of rules and their en- 
forcement, safety appliances and their ap- 
plication; but the development of inherent, 
self-restraint and control. Safety is funda- 


mentaly a habit of mind which may be° 


acquired by all through the exercise of 
ordinary caution and forethought in the 
small details of everyday duties. 

(3) Safety must be the first considera- 
tion of every employee. Only employees 
who are thoughtful of the safety of them- 
selves and others will be retained in the 
service. Those who violate the rules, or 
are careless will be discharged. 

(4) Foremen will be held responsible for 
seeing to it that all persons applying for 
work receive and thoroughly read a copy 
of the safety rules and instructions before 
entering the service. 

(5) When you accept employment or 
remain in the service, it is understood that 
you do so with the full knowledge of the 
hazards of railroad work, and that you 
agree to exercise due care in the per- 
formance of your duties to prevent ac- 
cident or injury to yourself or others. 

(6) You are required to report violations 
of the rules, as the safety of yourself and 
fellow-workers depend on their observance. 

(7) Don’t take chances! Remember to 
be careful under all circumstances. When 
caution becomes a methodical habit, there 
will be few injuries. Prevention of acci- 
dents is one of your most important duties. 
It is better to cause a little delay than to 
cause an accident, the memory of which 
may live with and distress you throughout 
the years to come. 


Rule-a-Day 


Another railroad has the following 
safety slogan: “Obey the operating 
and safety rules and you'll never get 
into trouble.” 

It is the practice on some roads, in 
order to keep the safety movement 
constantly before their employees, to 
designate one of the rules for each 
day—known as “Rule-a-Day.” This 
particular rule is posted on bulletin 
boards, in shops, rest-houses and 
dormitories and read to gangs before 
the start of each day’s work. The 
interest of the officer in seeing that 
this is done is paramount in the suc- 
cess of any such practice. Officers are 
too prone to have the instructions is- 
sued, and then promptly forget them. 
If the officer, when going through the 
shop or out on the train, or with a 
gang, does not take enough interest to 
ask concerning the safety rules, this 
practice will soon be discarded. 

The measure of practically all work 
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or successful practices today is by 
comparison. The units by which we 
judge efficiency and economy are by 
comparison. We compare one man 
with another, one division of a rail- 
road with another, one gang or one 
shop with another. Local safety com- 
mittee’s work, too, is compared with 
that of other committees, and thus 
sharp competition is set up which 
often produces good results. So it is 
very conducive to the safety move- 
ment to co-ordinate the activities of 
the various local committees and 
arouse a spirit of competition and 
strive to obtain the best safety rec- 
ords. 

The primary work of the safety 
agent should be directed along these 
lines. He can show how certain prac- 
tices, while probably not in direct 
violation of any specific safety rule, 
did result in an accident, and thus 
possibly prevent a reoccurrence of a 
similar accident. Talks during noon 
hours at the shops or at specially ap- 
pointed safety rallies serve to keep 
constantly before the men the im- 
portance of the safety movement. 


Physical Examinations 


During these days of difficulty of 
obtaining men and consequent loss of 
experienced men, the question of the 
physical examination of employees be- 
fore entering the service is a live 
one. Some roads have waived or are 
now considering waiving such exam- 
inations in order to obtain the neces- 
sary help. There are two primary 
dangers in such action—first, the very 
real probability of bringing into rail- 
road service men with seriously dis- 
eased minds or bodies, who will prove 
a grave set back to the safety move- 
ment—and second, the possibility of 
suits against the company in efforts 
to secure large sums of money. 

The close observance of the old, 
but ever true, saying, ‘““A sound mind 
in a sound body” was never more 
necessary than it is today. Railroad 
work in nearly all departments today 
is hazardous at the best. This is 
more particularly true in the bridge 
and building department where work 
now must be done with machines 
and under considerably increased traf- 
fic. It requires the mental alertness 
of every individual and correct plan- 
ning by the foreman. One who has 
a mind dulled by disease, or other 
causes, has no right to jeopardize his 
fellow employees. 

Home conditions, too, play a large 
part in the man’s attention to his 
work. If the employee has family 
troubles, he cannot help but carry 
them, to a certain extent, to his work. 
Under present day conditions it is 
imperative that each individual have 
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his mind 100 per cent on his work. 
This is doubly true of the foreman, 
for he has not only the responsibility 
of planning the work, but also of 
seeing that each individual under- 
stands just what his part of the work 
is and when he is to function. Too 
many accidents have been caused by 
improper team work or ignorance of 
the sequence of the various steps in 
the operation. 

All labor organizations and a vast 
majority of employers have long rec- 
ognized that man is not a machine. 
To do his most efficient work safely, 
he must be alert and quick to make 
decisons. The mind or body dulled by 
fatigue or near exhaustion is a menace 
to the company as well as to himself 
and his fellow employees. Long hours 
of work-producing fatigue, have, 
therefore, long since been recognized 
as a detriment to good work. In emer- 
gencies, such as floods, fires, etc., nec- 
essary provision should be made for 
rest periods to avoid the possibility 
of serious accidents. 


Handling Materials 


The handling of materials consti- 
tutes a large part of the’ work of 
the bridge and building department. 
Usually these materials are large and 
heavy, requiring special tools, ma- 
chines and knowledge of handling. In 
this special task, “team work,” more 
than anything else, is required. So 
many accidents in handling materials 
are traceable directly to misunder- 
standing among the men as to how the 
material is to be handled, when and 
how to take hold of a piece of tim- 
ber and when and how to let go. 





Handling Heavy Bridge and Building Ma- 
terials Safely Requires “Team Work” 


Here is where the wide-awake, alert 
foreman comes in. This becomes one 
of the particular duties of the fore- 
man in handling men properly. 

When heavy material is being han- 
dled, the foreman should be with his 
men to direct them and to be sure 
that every man understands perfect- 
ly his part in the operation. Some 
gangs have acquired that perfect team 
work so essential in doing this work, 
that they go along day after day with- 
out an accident; others have acci- 
dents almost every time they are 
called upon to handle material. This 
in large measure is chargeable to the 
foreman and he should recognize his 
responsibility in this respect. 


Other Causes of Accidents 


All roads require safe tools as a 
prerequisite to good work. Here again 
it is the foreman’s direct responsi- 
bility to see that the tools his men 
are using are safe. This requires al- 
most daily inspection of those tools, 
particularly those having striking fac- 
es. Inspection of the handles of all 
tools to see that there are no broken, 
split, or cracked handles which might 
cause injury is essential. Tools with 
sharp edges should receive particular 
attention so that they will be in shape 
for proper use. A dull tool can cause 
an accident, either to the user or his 
adjacent workmen. So many oper- 
ations today, especially in steel work, 
make it mandatory to use goggles as 
protection for the eye that entire 
gangs should be so equipped. The 
foreman should see that he has the 
proper number of goggles and that 
the men wear them in operations that 
might cause an eye injury. 

The breaking of cables, ropes and 
hooks is another source of potential 
injury. Ropes that are allowed to lie 
around on the floor or other damp 
places for a long time and are then 
used for scaffolding are very likely 
to cause injury. Ropes, when carried 
as part of the equipment, should re- 
ceive special care, and after they are 
old they should not be used where 
they are required to support men. 
Inspection of wire cables is very im- 
portant. A broken strand or two is 
an invitation to an injury if it is re- 
quired to support weight. The man- 
ner of constructing wood scaffolding 
is a potential cause for accident. In- 
spection of the support boards for 
wind shakes, knots, etc., is very im- 
portant. 

Shields and screens to prevent 
workmen from getting caught in mov- 
ing parts of machines are almost uni- 
versally provided. There are condi- 
tions, sometimes, where such safe- 
guards are not provided. Foremen 
should caution workmen using ma- 
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chines under such conditions, for by 
this means, injury may be prevented. 

Bridge and building men are often 
called upon to use inflammables and 
explosives. Practically every railroad 
has rules devoted to the safe man- 
ner in which such materials should be 
handled. If these are not known to 
the workman, or he has not handled 
such materials for a considerable pe- 
riod, he should familiarize himself 
with these rules before attempting to 
handle these materials. The foreman 
should see that the employee does 
know how such things should be 
handled. 

Again, bridge and building em- 
ployees are often called upon to work 
along heavily traveled highways; at 
crossings involving these highways; 
in connection with the erection of 
high-tension power lines; or in sup- 
porting traffic in connection with high- 
ways. Too much stress cannot be 
laid upon the grave responsibility of 
the foreman in planning and carrying 
out such work. Barricades and flag- 
men are quite often necessary to pro- 
tect the gang properly. Alert, intelli- 
gent men from the gang who are 
thoroughly familiar with the operat- 
ing rules should be selected as flag- 
men. Even by such selection, the 
foreman’s responsibility does not end, 
for he should instruct the man in 
detail how to do the flagging and 
make him repeat these instructions to 
satisfy himself that the flagman un- 
derstands what he is to do. Many 
near-accidents have been caused by 
flagmen not being properly instruct- 
ed before they are sent out. The em- 
ployee selected to do the flagging 
should also recognize his responsi- 
bility. Sometimes the lives of the en- 
tire gang are entrusted to him. If he is 
not absolutely certain of all the de- 
tails required of him, he should not 
undertake the job until he is sure. 
This is particularly true in floods, 
fires, sinks or other catastrophes 
which may put the track or tracks out 
of service, or necessitate a very mate- 
rial reduction in the normal speed of 
trains. 

To those who are intensely interest- 
ed in the causes and prevention of ac- 
cidents, aside from those directly con- 
cerned with the safety movement, the 
question often arises whether there 
will ever be a time when we can 
develop and remove the causes of all 
accidents. So long as the human ele- 
ment is involved in such accidents, it 
seems hardly probable that we will 
attain complete perfection. Only by 
constant application and attention to 
our work can we hope to minimize 
and reduce the causes for accidents to 
as near zero as possible. The safety 
movement is a constant, continual and 
every-moment proposition. Interest 
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in it cannot be relaxed for a single 
moment, or we may find ourselves 
reducing to zero the work of months 
and years of education and vigilance. 


Conclusions 


While the safety movement on the 
railroads is of comparatively recent 
origin, certainly within the present 
century, statistics prove that its de- 
velopment has been a profitable under- 
taking. The railroads have secured 
more efficient and better work owing 
to the conservation of trained man- 
power, thus resulting in the more 
efficient execution of work and con- 
sequent increase in net revenue from 
the property. 

From the worker’s point of view, 
it has proved more than profitable, 
resulting in continued and constant 
employment under much better work- 
ing conditions, thus permitting him to 
better provide for his family, and 
thereby assist in raising the American 
standard of living. 

Then, too, the State has a vital in- 
terest in the movement and has profit- 
ed tremendously thereby. The family 
of the fatally injured employee often 
became a subject of public charity 
or dependent upon the State for sus- 
tenance. The large reduction in the 
number of fatal accidents, or loss of 
arms, legs or eyes which can be traced 
to safety campaigns has resulted in 
less public charity. 

Safety is a two-fold problem—man- 
agement and men. Unless officers are 
constantly and continually interested 
in the safety movement, it will lag, 
resulting in an increase in accidents. 
Primarily the heaviest responsibility 
rests upon the individual and the di- 
rect supervisory officer—the foreman. 
No other one person can do so much 
to promote safety and bring acci- 
dents to the much coveted goal—Zero 
—than the foreman. He can even do 
more than the individual, as a slip-up 
by him may result in injury to sev- 
eral in the gang. In planning the 
work, in handling materials required 
in carrying out the work, and in the 
actual performance of the work, he 
should be wide-awake and “on the 
job” every minute. The foreman must 
also be a leader and have such train- 
ing that the men will recognize his 
ability in leadership. In the final an- 
alysis, the individual workman must 
be intensely interested in his own 
work so that he will want to do his 
work safely and efficiently, and in 
such a manner that there will be no 
injury to himself or his fellow work- 
ers. Education of the individual by 
the foreman so that the safe manner 
shall become a habit with the work- 
man, and constant and continued 
stressing of safe methods, are the two 
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main essentials of producing “no 
accidents.” 

To obtain the best results in pre- 
venting accidents in the bridge and 
building department, as well as all 
other departments of the railroad, 
every employee, supervisor and officer 
should subscribe rigidly to the four 
following simple statements. 

(1) Obey the rules and regulations of 
the railroad. 

(2) Safety is of FIRST importance 
in the discharge of duty. 

(3) Obedience to the rules is essential 
to safety. 

(4) Use extreme care in every detail of 
work to prevent injury to self or others. . 


If every individual will follow these 
four rules faithfully and rigidly in 
all of their minute details, and to 
their fullest interpretation, the goal of 
every safety campaign—Zero in acci- 
dents—will be attained. 


Committee—E. H. Barnhart (chairman), 
div. engr., B. & O., Garrett, Ind.; W. A. 
Batey (vice-chairman), sys. br. insp., U. P., 
Omaha, Neb.; L. D. Garis (vice-chairman), 
asst. gen. br. insp., C. & N. W., Chicago; J. 
C. Bird, b. & b., insp., N. Y. C., Corning, 
N. Y.; W. W. Gaines, br. insp., C. & O., St. 
Albans, W. Va.; A. G. Dorland, asst. engr., 
E. J. & E., Joliet, Ill.; C. C. Eubank, rod- 
man, C. & O., Huntington, W. Va.; K. Hal- 
lock, supv. b. & b., C. & N. W., Fremont, 
Neb.; G. H. Holmes, supv., b. & b., M. P., 
Falls City, Neb.; E. H. Johnson, div. engr., 
C. M. St. P. & P., Miles City, Mont.; W. E. 
Maley, mast. carp., B. & O., Punxsutaw- 
ney, Pa.; C. O. Sathre, asst. b. & b. supv., 
C. & N. W., W. Chicago, Ill.; J. W. Seck- 
er, sys. bldg. insp., C. M St. P. & P., Chi- 
cago; H. E. Smith, engr. mtce., G. H. & 
H., Galveston, Tex.; and W. A. Sweet, 
gen. for., A. T. & S. F.. Newton. Kan. 


Discussion 


A. Chinn (Alton) believed that, 
aside from all other considerations, 
bridge and building forces should fol- 
low safety practices consistently dur- 
ing the present period of national 
stress to conserve manpower. To do 
this they should not only practice 
safety and think safety; they should 
go beyond this and think danger. He 
endorsed everything contained in the 
report, saying that while every man is 
born with an instinct for self protec- 
tion or self preservation (safety) he 
has no inherent knowledge of the 
means by which he can protect him- 
self, and it is only through rather in- 
tensive education and the continual 
application of safety rules that safe 
action can be made automatic, as it 
must to be effective. 

He then commented on the E’s in 
the report, saying that it has been 
his observation that too much stress 
has been placed on Engineering and 
not enough on Education. “We ap- 
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pear to be sadly lacking in educa- 
tion,” said he, ‘“‘when an analysis of 
accidents shows that only 15 per cent 
of them result from faulty engineer- 
ing while 85 per cent can be attributed 
to lack of or a faulty education. He 
also observed that it is possible to 
stifle safety consciousness by sur- 
rounding men with too many safety 
devices, that is, if they are placed in 
situations where the protection is not 
operative they are likely to take no 
precautions of their own. In a perusal 
of a considerable number of accident 
reports he had been struck by a repe- 
tition of the phrase, “I didn’t think” 
as the opening statement of the victim 
or of the person who had caused the 
accident. 

G. S. Crites (B. & O.) advocated 
the use of record cards that would 
show the immunity from accidents 
of gangs and their foremen, who have 
desirable accident records. 

W. A. Huckstep (M.P.) called at- 
tention to a hazard connected with 
portable fire extinguishers which 
should be given serious consideration, 
saying that a saboteur could, by forc- 
ing a wad of chewing gum into the 
nozzle of the extinguisher, cause a 


Rail Fastenings on 


THIS report was developed chiefly 
from information obtained from mem- 
bers of the association by means of a 
questionnaire, replies being received 
from railroads aggregating 135,000 
miles of lines. 

In considering the subject of rail 
fastenings on bridges, pits and turn- 
tables, the method of supporting the 
rail on the structure and the anchor- 
age of this support to the structure 
assume major importance. It is im- 
perative that the rail have an adequate 
and well-anchored support, otherwise 
any type of rail fastening will prove 
unsatisfactory. 

One of the most satisfactory meth- 
ods of supporting track over bridges 
is by means of a well drained ballast 
deck. Such construction gives riding 
qualities similar to the track on the 
embankment, which is highly desir- 
able. Also, the track is maintained by 
the regular track forces, which is a 
distinct advantage. For construction 
of this kind, the rail supports and fas- 
tenings are the same as on the ap- 
proaches. 

On open-deck bridges the use of 
the time-tested timber bridge tie is 
still the most satisfactory method of 
supporting and fastening the rail. 
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violent explosion because the pressure 
in the extinguisher builds up to a high 
point very quickly when it is put into 
action. In this connection, L. G. 
Byrd (M.P.) recommended that the 
seals and the filling of fire extinguish- 
ers be checked carefully to insure 
that gasoline or other inflammable 
liquid has not replaced the normal 
water content. 

Mr. Byrd also called attention to 
the fact. that more accidents occur 
among the older men in bridge and 
building gangs than among the newer 
men. He also emphasized that the 
training of men in safety does more 
to eliminate accidents than any other 
course of action. He said that when 
he is with a gang containing one or 
more new men he makes it a practice 
to impress upon them the importance 
of safety practices. He also empha- 
sized the necessity for keeping after 
the older men constantly to see that 
they do not violate safety rules or fall 
into hazardous practices. 

On his road, said Mr. Byrd, the 
management has instructed that one 
safety rule be read to the gang be- 
fore starting to work every day. This 
rule is selected for the foreman, but 
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the foreman also picks out and reads 
another rule that pertains to the work 
that is to be done that day. In addition 
to this, the foreman appoints a safety 
captain for the gang, who serves a 
full week, and who is expected to 
watch the men for violation of safety 
practices during his tenure of office. 
This activity is rotated, every man in 
the gang being required to hold this 
office in succession. 

Mr. Crites observed that most fore- 
men are inclined to supervise the new- 
er men more carefully than they do 
the older men, on the assumption that 
the older men, being well grounded 
in and thoroughly familiar with safe- 
ty rules and practices, know the rou- 
tine requirements of the work and do 
not, therefore, need so much attention. 
Mr. Barnhart (chairman) considered 
it an indictment of the foreman and of 
his management of the gang if the old- 
er men are hurt. 

G. H. Holmes (M.P.) stated that 
he makes an investigation of every 
accident, no matter how small, if time 
is lost by any member of the gang, not 
only to determine why and how they 
happen, but also as a deterrent to the 
occurrence of future injuries. 


Bridges, Pits and Turntables 


Report of Committee 








John S. Hancock 
Chairman 








It is apparent that the railroads are 
not in exact agreement as to size and 
spacing, method of dapping, or prac- 
tically any other detail of bridge ties. 
Railroads using similar equipment and 
with similar train speeds apparently 
derive equal satisfaction from differ- 
ent standards. This difference in 


standards is due to the personal ideas 
of those responsible for the construc- 
tion and maintenance of the bridges, 
as well as the experience of these men, 
and also, to a certain extent, at least, 
to the financial condition of the vari- 
ous railroads. 


Size of Bridge Ties 


The size of ties for open-deck steel 
bridges varies, of course, with the 
center-to-center spacing of the string- 
ers or girders supporting the ties and 
the live load weight to be supported. 
Tie spacing is not subject to much 
variation because, if spaced too far 
apart, the ties will tend to bunch in 
a derailment due to the wheels drop- 
ping down too far below the tops of 
the ties, while, if spaced fairly close 
together, the wheel flanges will tend 
to run along on top of the ties without 
dropping down enough to force the 
ties to bunch. Oak bridge ties with a 
6-in. clear spacing between ties have 
carried derailed cars across the full 
length of sizable bridges without 
bunching the ties. 

The Chicago Great Western designs 
its ties in accordance with A.R.E.A. 
specifications, distributing the wheel 
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load equally over three ties, impact 
not considered. For other than stand- 
ard construction, one railroad designs 
for full wheel loading, with one tie 
taking 50 percent of the load and the 
adjacent ties each taking 25 percent of 
the load, impact not considered. 


Preframing Bridge Ties 


When ties are framed before treat- 
ment for either steel or timber struc- 
tures, several details must be consid- 
ered. For steel structures, the exact 
width of the steel flanges can be de- 
termined in the field or from plans. 
Field measurements, however, are 
preferable. On timber bridges, the 
width of dap will depend upon wheth- 
er the timber stringers are S4S or 
rough dressed. Rough dressed string- 
ers may over-run as much as % in. 
each, and allowance must be made 
for this over-run. If ties are to be pre- 
bored for track spikes on new con- 
struction, the steel must be set on the 
correct centerline ; otherwise the track 
will be out of line. On existing struc- 
tures, the correct centerline must be 
marked on the old ties, field measure- 
ment taken to the steel flanges from 
this centerline and the ties framed 
accordingly. Each tie is then num- 
bered as to its correct location. 

On steel structures, no railroad re- 
ported dapping more than 4 in. wider 
than the steel flange, and some allow 
a total of only '4 in. wider than the 
flange. Where a wide dap is used, al- 
ternate ties should be driven tight 
against the steel flange in opposite 
directions before the rail is spiked, 
provided the ties are not prebored for 
track spikes. If ties are not dapped 
for rivet heads, these rivet heads, de- 
pressed into the tie, will assist in hold- 
ing the tie to line. By careful field 
measurements and accurate shop 
framing, close fitting prebored ties can 
he obtained and are recommended if 
creosoted ties are to be used. 

A tolerance of 1/16 in. is usually 
the maximum permitted in the depth 
of tie dap required. Mill framing is 
highly desirable, because of the ac- 
curacy of such work. However, sev- 
eral railroads still permit hand dap- 
ping. 

When using dapped ties on steel- 
work, most railroads use 34 in. or 
7 in. hook bolts in every third or 
fourth tie to anchor the ties to the 
steelwork. Also, on timber trestles, 
dapped ties are usually bolted, drifted 
or spiked to the wood stringers at 
every third or fourth tie. However, at 
least three railroads depend entirely 
upon the tie dap to anchor the ties 
on both steel and timber structures. 
The use of hook bolts or equal devices 
on steel, and drifts, bolts or spikes on 
timber trestle* gives additional sta- 
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bility to the dapped tie deck that is 
particularly desirable in case of a de- 
railment. 

The Chicago, Milwaukee, St. Paul 
and Pacific reports some dissatisfac- 
tion with hook bolts to anchor ties to 
steelwork and now use a proprietary 
type of bolt with a lug washer and 
double coil steel spring. With un- 
dapped ties on steelwork, every second 
tie is anchored on tangents and every 
tie on curves. However, a few rail- 
roads anchor-bolt only every third or 
fourth undapped tie to the steelwork. 
For undapped ties on timber trestles, 
the Baltimore & Ohio spikes one end 
of every tie on tangents, alternating 
the ends of adjacent ties, and spike 
both ends of the tie on curved track, 
using 14 in. by 12 in. boat spikes. The 
Illinois Central makes every sixth tie 
a key tie on both steel and timber 
structures, this key tie being 2 in. 
deeper than the intermediate dressed 
ties. The key ties are dapped 2 in. to 
engage the steel flanges or timber 
stringers. On steel bridges, these key 
ties are hook-bolted to the steelwork, 
and on timber trestles they are bolted 
to the stringers. For timber trestles, 
the Canadian Pacific spikes each tie 
to the outer stringer with 34 in. spikes. 
Also, ties over bents are bolted to the 
caps. 

The bolting, drifting or spiking of 
ties to stringers is an unsatisfactory 
detail that no one has, as yet, corrected 
except by complete elimination. It is 
hardly practical to prebore the string- 
ers, for this hardware and the use of 
such hardware without preboring pro- 
vides an entrance for water and 
fungus into the untreated portion of 
the stringer. Until this detail is im- 
proved, the best that we can do is to 
use the outside stringer for this hard- 
ware in order that the removal of de- 
cayed stringers, when necessary, will 
not be unduly difficult. 

Where there are only two lines of 
rivet heads in the cover plates, ties may 
be dapped for rivet heads. However, 
with four lines of rivets, such dapping 
seems impractical. Many railroads 
report no dapping for rivet heads, per- 
mitting the first train over the struc- 
ture to settle the rivet heads into the 
timber, slowing the train down to 10 
to 15 miles an hour. For pine and fir 
ties, which are widely used, this is a 
very effective way to take care of rivet 
heads, as dapping them is expensive 
and decreases the strength of the tie. 
Oak ties, however, may require more 
than one train to settle the rivet heads 
into the timber. 


Fastening Ties to Stringers 
The Michigan Central prefers to 


dap for each rivet head, which in 
some cases precludes framing before 
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treatment, or else cutting grooves the 
full width of the tie for each rivet 
line, as it considers that rivet heads 
will not sink readily into the timber, 
particularly if the timber is somewhat 
knotty. The Canadian Pacific; Chi- 
cago, Rock Island & Pacific; North- 
ern Pacific; Chicago, Milwaukee, St. 
Paul & Pacific ; Great Northern ; Chi- 
cago, Great Western; Detroit, Toledo 
& Ironton; Missouri-Kansas-Texas ; 
Elgin, Joliet & Eastern and Chesa- 
peake & Ohio do not dap for rivet 
heads, permitting a locomotive crane 
or the first train over the bridge, at 
reduced speed, to press the rivet heads _ 
into the tie. For this practice the track 
must be securely anchored to line as 
there is a tendency for the track to 
shift on rivet heads, and if the track 
is once seated out of line, it is difficult 
to restore it to correct line. 

The New York Central; Canadian 
Pacific ; Chicago, Rock Island & Pa- 
cific; Illinois Central; Chicago, Mil- 
waukee, St Paul & Pacific; Pennsyl- 
vania; Baltimore & Ohio; Missouri- 
Kansas-Texas ; Delaware & Hudson; 
Erie ; Chesapeake & Ohio and Detroit, 
Toledo & Ironton frame and bore 
timber partially or completely before 
treatment. Several roads omit pre- 
boring of creosoted ties for track 
spikes. However, it is believed to be 
practicable and economical to prebore 
for track spikes as the additional pene- 
tration of creosote at the point where 
the tie is most severely used will ma- 
terially increase the life of the tie. 

Many tie plates are so designed that 
the center of rail lies inside the cen- 
terline of the plate. The plate then 
tends to settle into the tie more deeply 
at the inside edge than at the outside 
edge, insuring tight rather than loose- 
gage track. In using 112-Ib. rail, one 
railroad reports preboring and spik- 
ing the track % in. wider than stand- 
ard gage to eliminate tight gage track. 
No other railroads, however, prebore 
for other than standard gage and ob 
tain satisfactory results. 

Most of the railroads reporting 
place bridge ties without interruption 
to traffic, except for slow orders dur- 
ing working hours, generally replac- 
ing all ties at one operation, although 
an occasional spotting in of a new tie 
to replace a defective one is permitted 
until a complete out-of-face renewal 
is required or justified. The patching 
in of ties tends to make a rough track. 

Hand derricks mounted on push 
cars are very useful in placing ties. 
Maintenance cranes and locomotive 
cranes assist in speeding up the work 
and air or electric wrenches or drills 
are very efficient and highly desirable 
tools in speeding up the work. 

Most railroads change out ties dur- 
ing both summer and winter. How- 
ever, some confine this work to the 
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winter months, leaving the summer 
for work not suitable for cold weather. 
One objection to changing ties in win- 
ter is that frequently the top flanges 
of steel structures are damp and can- 
not be coated properly. In the Arizona, 
New Mexico and Nevada territories, 
where the temperature gets much over 
100 deg., tie renewals are scheduled 
to avoid these periods of the year. 

No major difficulties are reported 
during the process of replacing ties. 
Good practice requires the placing of 
a slow order to protect the workmen 
and operation of trains. The Mil- 
waukee railway slows trains down to 
about half the normal speed. The New 
York Central does not issue a slow or- 
der except on major structures, when 
a bulletin is issued covering certain 
working hours, during which time a 
flagman is used. During other hours, 
track is left in condition for usual 
speeds. Local conditions, of course, 
determine the protection and speed 
requirements at the time of the re- 
newals. In multiple-track territory on 
large structures, it is desirable that 
service be taken off the track on which 
ties are being replaced. 

On steel structures having a camber 
approximately equal to the deflection 
caused by the train loading, bridge ties 
may be dapped or framed the same 
depth for the full length of the steel. 
It will be found, however, that some 
spans have considerably more camber 
than will be deflected out by the train 
loading, in which case it is possible to 
obtain better riding track by remov- 
ing excess camber in the tie framing. 

The Missouri Pacific has for some 
time butt-welded the rail on all open- 
deck bridges at such time as new rail 
is laid over the structure and finds this 
practicable on heavy and high-speed 
lines. Welded joints should add ma- 
terially to the riding qualities of the 
track and reduce impact stresses in the 
bridge structure. 

The Milwaukee reports that, as 
open-deck floors come up for renewal 
on its main lines where traffic is heavy 
and fast, they are replaced, if possible, 
with creosoted-timber ballasted floors. 


Tie Plates and Spiking 


All railroads report the use of tie 
plates on open-deck bridges similar 
to those used on embankments. For 
heavier rail, double-shoulder plates 
are in universal use. 

In considering the size of tie plates, 
the A.R.E.A. Manual contains plans 
for plates 11 in. long for 112-lb. RE 
rail and 12 in. long for 131-lb. RE 
rail. However, in 1942, the committee 
reported that a recent canvass of the 
railroads indicates that a 12-in. plate 
for 112-Ilb. RE rail and a 14-in. plate 
for 131-lb. RE rail most nearly meet 
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requirements of the roads contacted. 

For holding track to gage, the hold- 
down spike is more effective than the 
rail-holding spike. These hold-down 
spikes are also very effective in pre- 
venting plates from shifting on the 
ties, which adds materially to the life 
of the ties, as this shifting of the tie 
plate is an important factor in the 
mechanical wear of ties. Due to the 
deflection or working of the rail, the 
rail spikes are partially withdrawn 
from the tie and the spike holes for 
the rail spikes are subject to consider- 
able wear, decreasing the effectiveness 
of rail spikes. Since the head of the 
rail spike is somewhat above the base 
of the rail, due to the working of the 
rail, it offers less resistance to hori- 
zontal movement of the rail than the 
hold-down spike whose head is driven 
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tight against the plate. The holes in 
the plates for the hold-down spikes 
fit more: tightly than those for rail 
spikes, permitting both hold-down 
spikes to resist better the tendency of 
the track to spread. The ratio of re- 
sistance of hold-down spikes to rail 
spikes in preventing the spreading of 
track increases with the life of the tie 
as the rail spike gradually loses its 
holding power in the wood. 

Screw spikes are very effective as 
hold-down spikes. They are, however, 
more expensive to install and main- 
tain and require additional special 
tools for their installation and mainte- 
nance. The heads of the screw spikes 
also tend to corrode to the extent that 
they do not fit the wrench socket and 
the threads sometimes freeze in the 
wood so that they cannot be tightened 
without breakage. In using screw 
spikes as hold-down spikes, it is rec- 
ommended that double coil spring 
washers be placed between the plate 
and the head of the screw spike to 
take up the withdrawal action and 
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hold the plate tight against the tie. 
Such spring washers also decrease the 
tendency of the spike to tear out the 
wood fibres holding the spike, which 
adds much to the value of the spike, 
for when the wood fibre surrounding 
the thread is once damaged, the screw 
spike loses its effectiveness. 

Replies to our questionnaire in- 
dicate that not many railroads are us- 
ing special type fastenings, but those 
which do, express satisfaction with 
their use. In general, however, the 
opinion is that the benefits to be de- 
rived from special type fastenings are 
not commensurate with the increase in 
the first cost except when used for 
special installations. 


Rails Fastened Direct to Decks 


One of the most important and re- 
cent developments in track fastenings 
is the anchorage of the rail direct to 
steel and concrete structures on main- 
line high-speed tracks. Not many of 
the railroads replying to our question- 
naire have had experience with this 
type of fastening on main line tracks. 
Much detailed information has been 
published recently on this develop- 
ment, however, and, as this informa- 
tion is readily available to anyone con- 
cerned and is published in more detail 
than it would be possible to include in 
this report, we will make no effort to 
duplicate it here. 

C. P. Disney, bridge engineer of 
the Central region of the Canadian 
National, is a pioneer in the develop- 
ment of an excellent fastening for se- 
curing rail direct to main-line bridge 
decks by means of heavy malleable 
iron rail plates or chairs and clips. In 
this design the heads of the 7%-in. by 
3¥%-in. bolts securing the rail clips to 
the rail plate are countersunk in the 
rail plate and the 1-in. diameter bolts 
anchoring the rail plate to the concrete 
have no contact with the rail. A 634- 
in. by 4-in. by 12%-in. rubber shim, 
with 1%4-in. round holes for the 1-in. 
hold-down bolts, is placed between 
the concrete and the rail plate as an 
insulation to prevent short circuiting 
on signal track. In a letter dated Feb- 
ruary 23, 1942, Mr. Disney writes: 
“After 20 years’ experience, I can 
state definitely that there is only one 
satisfactory method of attaching rails 
directly to concrete or steel decks, 
and that is by the use of a well-de- 
signed heavy malleable iron plate and 
clips. This method has proven 100 
percent satisfactory. We have hun- 
dreds of bridges with this .type of 
deck, and in no instance have we 
had a suggestion of trouble or fail- 
ure of any portion of the installation. 
Once it is installed, it apparently is 
permanent and requires no mainte- 
nance whatsoever.” Mr. Disney also 
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advises that this type of fastening has 
heen used at a number of points to se- 
cure their rail on engine pits and the 
circle rail on turntables. 


Advantages 


Although there are disadvantages 
in anchoring rail directly to steel or 
concrete decks, it is believed that for 
ordinary construction, the advantages 
may quite often outweigh the disad- 
vantages, and for special construction, 
where many adjacent tracks have to 
be elevated to accommodate a grade 
separation structure, economy de- 
mands the anchorage of the rail direct 
to the bridge deck. The main ad- 
vantages of this type of rail support 
are: 

(1) A saving of 15 in. to 18 in. 
in the headroom ordinarily required 
for ballast and ties. This can be partic- 
ularly important on grade separation 
structures in cities or at locations ad- 
jacent to yard tracks where large- 
scale track raising or lowering of city 
streets, drains and sewers are in- 
volved. 

(2) No timber ties to be renewed 
or tamping of track or cleaning of 
ballast required. 

(3) Better drainage of the bridge 
slab. 

(4) No accumulation of dirt on 
the track as the concrete surface can 
he kept clean by sweeping or washing. 

(5) A marked saving in the cost 
of the main span due to the elimina- 
tion of the ties and ballast, thereby de- 
creasing materially the dead load to 
be carried by the structure. 

Some of the disadvantages ad- 
vanced for this type of construction 
are: 

(1) Care is required to set em- 
bedded type anchor bolts for the plates 
to give good track alinement, and their 
location so they will not touch the 
reinforcing steel. The Canadian Na- 
tional reports that they have no diffi- 
culty in placing these bolts as they now 
use a cinch t« * drill the holes for 
these bolts while the concrete is still 
green. 

(2) Different riding qualities of 
the track on the bridge as compared 
with adjacent ballast sections. 

(3) Difficult to change alinement 
or grade of track after the bridge is 
constructed. 

On a Grand Trunk railroad struc- 
ture built recently at Flint, Mich. 
where this type of fastening was used, 
a reinforced concrete sub-ballast 
transition slab, 10 ft. wide by 12 in. 
thick and 12 ft. long, was placed at 
each end of the bridge, with its for- 
ward end resting on a concrete shelf 
one foot wide at the back of each 
abutment, and the other end resting on 
crushed stofie ballast. Also, to ac- 


Railway Engineering aw Maintenance 


commodate the greater wave motion 
of the rail near the abutments, rail 
bolts for the first few plates on the 
slab were not tightened as much as 
the remainder of the rail bolts on the 
slab. Rail plates on this structure were 
placed at 2l-in. centers to accom- 
modate 100-lb. R.A. rail. The rail of 
one track over this structure was 
welded continuous over the bridge, 
standard joint bars being also installed 
at the joints. The rail in the other 
track is not welded, having standard 
joint bar connections, this in order to 
secure a comparison of the riding 
qualities of the two types of joints. 
To date no distinct difference is ap- 
parent in the behavior of the two 
types. As this structure is located in 
automatic signal territory, a careful 
check was made to determine if there 
was any tendency towards signal cur- 
rent leakage but in no case was leakage 
of electrical current detected. 

For those of us who have had sev- 
eral years’ experience in maintaining 
concrete structures that have been in 
service for 15 years or more, there 
arises the question as to what will be 
the satisfactory life of a comparatively 
thin concrete deck that is not water- 
proofed 100 percent, and whether 
track anchorages secured in slabs that 
are not waterproofed will prove satis- 
factory over a long period of time. 
It has been necessary to remove 
disintegrated concrete from grade 
separation sidewalk slabs that were 
not waterproofed and were subject 
to frequent freezing and thawing 
weather, both top and bottom. The 
concrete forming the deck slabs on 
these same bridges was built of the 
same concrete as the sidewalk slabs. 
However, these deck slabs were well 
waterproofed with standard two-ply 
asphalt-saturated cotton fabric laid 
in hot asphalt, and to date no ap- 
parent disintegration has taken place 
in these slabs. It is evident that the 
life of rail chairs or plates anchored 
to steel decks will depend upon the 
life of the fastenings and steel in- 
volved. However, when secured to a 
concrete deck, their life might be 
limited to the life of the concrete to 
which they were anchored. For those 
who consider anchoring rail direct to 
concrete, it is recommended that they 
give serious consideration to thor- 
oughly waterproofing the deck slab 
if it is to be subject to snow and ice 
with frequent freezing and thawing. 

Concrete, as now used, is a porous 
material and will absorb approxi- 
mately 10 percent of water by volume. 
The freezing of this absorbed water 
causes spalling of the concrete. Much 
research is now in progress to elimi- 
nate this trouble, particularly by the 
state highway departments. A few 
states are using a new type of cement 
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in their pavements to prevent this 
scaling and spalling. Others are ex- 
perimenting with a surface water- 
proofing like boiled linseed oil. How- 
ever, so far, this is experimental. 
Until such time as concrete is made 
more resistant to weathering and 
freezing and thawing, we are of the 
opinion that any flat concrete sur- 
faces that will retain snow and water, 
to which track fastenings are attached, 
should be well waterproofed. How- 
ever, here again, we must admit that 
the Canadian National reports that 
they do not waterproof: their bridge 
slabs and that they have had no trouble 


with their type fastenings due to dis- 


integrated concrete over a 20-yr. pe- 
riod. 

For locations requiring the installa- 
tion of a flat timber on pit walls or 
bridges, the track being fastened to 
the timber with standard track fasten- 
ings, an 8-in. by 16-in. creosoted tim- 
ber placed flat has proven satisfactory, 
the timber being anchored to the wall 
or deck by 6-in. by 4-in. angles, one 
on each side of the timber with the 
6-in. leg up, the timber being secured 
to the angle iron with 34-in. by 6-in. 
lag screws spaced to clear the track 
spikes. The 4-in. leg of the angle is 
anchored to the wall or deck by bolt- 
ing. 
The Milwaukee and the North 
Western report the use of a proprie- 
tary type of fastenings for anchoring 
rail direct to steel bridge decks. They 
have experienced some trouble in se- 
curing perfect insulation between the 
rail and the steel in signal territory 
and trouble in shimming when re- 
quired to bring the track up to surface. 


Engine and Cinder Pits 


Track can be anchored adequately 
to steel and concrete pit walls in many 
different ways. 

On engine pit walls, the Chesapeake 
& Ohio uses 8-in. by l-in. by 12-in. 
bearing plates laid directly on top of 
the pit walls at 18-in. centers for 100- 
lb. rail. The rail is secured to the 
bearing plate by heavy rail clips. Bear- 
ing plate and rail clips are secured by 
34-in. V-stirrup bolts imbedded 16 in. 
into the concrete wall. For slow-speed 
tangent track, anchorages like or 
similar to the above are giving satis- 
factory service and have the advan- 
tage of being low in first cost. The 
C. & O. bearing plate is 1 in. thick, 
which is heavier than most railroads 
use. However, the 1-in. plate was 
adopted because of trouble with thin- 
ner plates. Most of the trouble from 
this type of anchorage is caused by 
too small and too light bearing plates, 
or bearing plates spaced too far apart, 
overloading the concrete and causing 
it to crack and spall. 
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Bolts 34 in. in diameter are believed 
to be a little too light for anchor bolts. 
A %-in. bolt, we helieve, is more sat- 
isfactory and the C. &. O. tentative 
design calls for 1-in. bolts. However, 
for more severe conditions, as on 
curves or higher speed tracks, anchor- 
age similar to that adopted by the 
Canadian National should prove more 
satisfactory, owing to its sturdiness 
and flexibility, with a corresponding 
increase in initial cost. 

Although several railroads imbed 
structural steel shapes, castings, bear- 
ing plates, etc., in concrete walls, it is 
believed to be more practicable to rest 
such steelwork directly on the concrete 
than it is to imbed all or any part of 
it in the concrete, particularly on out- 
side construction. It is difficult to 
pour concrete so it will engage wide 
surfaces like flanges of steel beams 
without slight voids adjacent to the 
steel. Also, concrete may shrink suf- 
ficiently to leave voids adjacent to 
the steel. Such voids on outside con- 
struction tend to collect moisture that, 
with freezing and thawing, disinte- 
grates the concrete. Also, as there is 
no flexibility in concrete, any steel- 
work encased must have sufficient 
strength, rigidity and anchorage to 
withstand the loads and thrusts with- 
out movement; otherwise, adjacent 
concrete is liable to be damaged. Also, 
in imbedding structural steel in con- 
crete, the concrete is divided into two 
sections, thus weakening the concrete. 
If steel is solidly embedded in con- 
crete, it should be so placed and 
anchored and the concrete so rein- 
forced that the resulting combination 
will take all loads and thrusts without 
movement. It is noted, however, that 
two railroads encase short rails in 
their pit wall concrete, with the base 
up, and weld the running rails to the 
bases of these short inverted rails, 
and report this construction as being 
satisfactory. 

To secure rail direct to wide-flange 
steel beams on coal trestles, the Michi- 
gan Central uses a two-piece clip, con- 
sisting of a 5-in. by %-in. by 6-in. 
steel plate clip secured to the wide- 
flange beam with two 34-in. by 3%4- 
in. bolts, double nutted. A 3-in. by 
5/16-in. by 6-in. filler plate is placed 
under the outer 3 in. of the ™%-in. 
clip plate as a filler approximately the 
height of the rail flange, with two 
bolt holes matched with the upper 
clip plate. The clip plate is bent 
slightly to conform with the slope 
of the rail flange and the corner en- 
gaging the rail is ground to fit the 
fillet of the rail. The clips are spaced 
on about 18 in. centers and are stag- 
gered 114 in. to avoid holes being in 
line in the wide-flange girder. 

The Elgin, Joliet & Eastern uses a 
similar 2-bolt clip, consisting of a 
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5-in. by %4-in. by 6%4-in. rail clip with 
a 234-in. by %-in. by 6%-in. filler, 
using two 7-in. bolts. However, the 
Elgin, Joliet & Eastern does not make 
a bend in the %-in. clip plate to fit 
the slope of the rail, using clip bolts 
to pull the clip plate into tight contact 
with the rail. 

When rail clips, hook bolts or any 
other type of fastenings are used to 
secure the rail to steel or concrete, 
cognizance must be taken of the fact 
that the steel or concrete to which rail 
is secured must be securely anchored 
against spreading. Any ties, rods or 
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diaphragms placed to keep steel gird- 
ers from spreading should either en- 
gage the top flange of the girder or 
the web of the girder as close as possi- 
ble to the top flange. No standard 
spacing for such tie rods or dia- 
phragms can be given as the spacing 
depends upon the lateral stability of 
the supporting beams; i.e., the lighter 
the supporting beams, the closer must 
be the spacing of the tie rods or 
diaphragms. 

On timber coal trestles, or similar 
construction, where the speed is slow 
and the track tangent, a full length 
tie every four feet is considered ade- 
quate to keep the rail to gage, the 
intermediate ties supporting the rail 
being tie blocks of approximately the 
same length as the width of the tim- 
ber stringers. As walks are usually 
required on this type of construction, 
the long tie at four-foot centers 
furnishes a good support for the 
walks and railing. 

On cinder pits, the anchorage on 
the masonry wall side may be the 
same type as is used on engine pit 
walls. However, owing to severe rust 
action, they should be heavier to in- 
sure longer life, and spare parts 
should be kept readily available. The 
New York Central uses a channel- 
shaped cast iron casting, with rail 
support and fastening cast integral 
with it. This casting is made up in 
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approximately five-foot sections and 
fits over the top of the concrete wall 
for the full length of the pit, being 
seated in grout with the channel legs 
down. In the New York Central de- 
sign, the legs of the channel engaging 
the concrete wall automatically an- 
chor the casting on the wall, and rail 
chairs cast on top of and integral 
with the channel casting are designed 
to hold the bolt heads for the rail 
clip bolts in slots. These castings 
anchor the rail satisfactorily and, in 
addition, protect the top of the con- 
crete wall from severe heat and disin- 
tegration. 

Rail not supported on the masonry 
pit wall is usually supported by a 
wide-flange beam, using heavy rail 
clip fastenings. The beam supporting 
the rail is usually supported on high- 
ribbed type, heavy cast iron or cast 
steel castings. It is not advisable to 
use long spans between castings, ow- 
ing to the tendency of the long and 
deeper girders to warp and deflect be- 
cause of excessive heat. For very 
short spans, two track rails may be 
used to support the running rail by 
means of cast iron or steel filler blocks 
cast or machined to fit the inside low- 
er flanges of the two supporting rails, 
with holes through the filler block 
to take a spreader bolt. The spreader 
blocks should be spaced about 18-in. 
centers and should be of such height 
that the base of the running rail is 
securely clamped and secured under 
the ball of the two supporting rails. 
Any joints in the running rail should 
be directly over a casting in order that 
three unbroken rail sections are avail- 
able to support the live load. No ade- 
quate protection is known to be 
available for protecting castings, rail 
fastenings, etc., from excessive heat 
and corrosion that does not involve 
considerable maintenance. Rail sup- 
ports and fastenings should be overly 
designed and spare parts kept readily 
available. 

The Milwaukee has recently de- 
signed a 4-ft. by 4-ft. by 72-ft. rein- 
forced concrete cinder pit having walls 
12 in. thick. Rails are supported on 
8-in. by 10-in. rail plates at 20-in. 
centers, with a cushion plate of 
second-hand grain belting 3 in. thick 
between the concrete and the rail plate. 
The outside rail flange is anchored by 
%-in. by 16-in. anchor bolts and 
standard rail clips. The inside of the 
rail plate is anchored to the concrete 
by two 34-in. by 14-in. anchor bolts at 
5%4-in. centers. Rail clips engage the 
inside bottom flange of the rail at 
20-in. centers but are not secured by 
anchor bolts. A 5-in. by 4-in. by %4- 
in. continuous angle with the 4-in. leg 
down is placed on top of the rail clips, 
engaging the inside flange of the rail 
which is anchored in place with %- 
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to hold them in place. At the Clieage 
and Dayton terminals the imbedded 
ties are reported as remaining tight 
and not requiring additional anchor 
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wich locations the concrete under the 
cirele rail must be the best obtainable 
and it should be leveled perfeetly and 
have a solid foundation with good 
drainage of the top conerete surface 
as well as of the foundation, unless 
set on rock or piling; otherwise, the 
cirele rail will not perform satistac 
torily, regardless of rail or fastenings 

One railroad reports both center 
hearing and circle-wall) foundations 
resting on solid clay without adequate 
drainage being installed The sunt 
rounding water level, being somewhat 
higher than the turntable foundations, 
softened the clay foundation material 
sufficiently to start the masonry pump 
ing water, carrying some clay away 
from the foundations when the load 
was applied to the turntable. It was 
necessary to pump grout under the 
foundations to push out the mud and 
water and seal any voids, and then to 
install adequate drainage. Heat is 
sometimes used to remove snow and 
ice quickly from the pit, which tends 
to hasten disintegration of the con 
crete 

At the Pennsylvania's terminal at 
Harrisburg, the circle rail for the 
125-ft. turntable is supported on cast 
steel chairs 10%) in. high, spaced 
quite close together, and the concrete 
was finished to exact elevation. To 
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obtam an accurate bearing for such 
a location, it is usually necessary to 
set the screed strips about % in. high 
and then grind down the conerete to 
the required elevation. Accuracy te 
1/32 in. should be required. The flat 
conerete surface should be surface 
waterproofed and should pitch sharply 
away from the bearings to assure good 
dramage, and the rail supports should 
he such that dirt, cinders, 
ete, will not against the rail 
upports. The Pennsylvania's design 
at Harrisburg has a trough in the con 
crete outside the circle rail, adjacent 
to the pit wall, to collect this drainage. 
(,o0d drainage could be obtained by 
providing a good slope to the concrete 
hack of the circle rail, with sufficient 
openings between the supports for 
drainage to pass through. The cast 
steel chair rail support above men 
tioned is a change from the usual 
support of the cirele rail and may 
prove to be a step in the right direc 
tion. Tt has proved satisfactory since 
its installation in 1938. They have the 
advantage that when the concrete 
supporting them requires repair, such 
repairs can be made more readily than 
if the rail is supported on large flat 
hearing plates. 

The pit rail for a 115-ft. New York 
(Central turntable installed at Toledo, 
Ohio, in 194, is supported on 14-in. 
by 1%4-in. by 16-in. steel plates with 
loin, by T'4-in. by 20-in. plates at 
the rail joints. The circle rail is of 
130-1b. RE section and the bearing 
plates are spaced at 2-ft. 4'%-in. 
centers. Anchor bolts are 114-in. by 
19 in., securing special heavy malle 
able iron rail clamps 17@ in. thick at 
the heel and 1-1/16 in. thick at the 
toe. 

Note should also be taken that the 
Canadian National uses its type of 
rail chair to support the circle rail 
on its turntables and finds it to be 
entirely satisfactory. Here again the 
Hexibility of this type of rail support 
adds to its value. 


water, 
collect 


Fastening Circle Rails 


Extreme accuracy is required in 
the setting of anchor bolts for turn 
table circle rails and allowance must 
he made for the expansion and con 
traction of the rail. There is the pos 
sibility that, with proper setting of 
the anchors to take care of expansion 
and contraction, the circle rail could 
be welded at the joints, resulting in 
smoother operation of the turntable. 
However, no member of this com- 
mittee has any record of such welding 
and, to date at least, one experienced 
manufacturer of turntables advises 
against it. The American Bridge Com- 
pany takes care of lateral adjustment 
of the circle rail by using eccentric 
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adjustable lock rail clips. At the New 
York Central turntable at Toledo, 
Ohio, this adjustment is taken care of 
by steel wedges. 

Ona 102-ft. turntable, built in 1936, 
a 175-lb. crane rail was used for the 
circle rail, supported on 15-in. by 1-in. 
by 4-ft. 7-in. closely-spaced bearing 
plates, each having four 1%-in. by 
21-in. anchor bolts with adjustable 
lock rail clips It is helieved that 
shorter bearing plates or rail chairs, 
properly spaced, are preferable to 
these large bearing plates, as it is 
difficult to get an even bearing under 
large plates and they tend to block 
the drainage back of the circle rail. 
Also, any repairs required to concrete 
under the bearing are difficult to de 
tect and repair. 

All of the railroads contacted use 
on their turntables ties similar to those 
used on open-deck bridges. A few 
railroads report satisfactory welding 
of rail joints on turntables to give 
smoother riding, and a few use spe- 
cial proprietary fastenings to prevent 
shifting of the rail. To prevent pound- 
ing at the ends of the table, some 
place hardwood ties or wider ties for 
four ties at each end. The usual prac 
tice for supporting the ends of rails 
on the pit wall is by means of a heavy 
wide-flanged steel circle beam an- 
chored on top of the pit wall, to which 
track rails are secured with two-bolt 
rail clips. These rails should not be 
connected directly to the pit girder by 
bolting or welding as the expansion 
of the rail on the approaches. will 
either break the connection or shift 
the rim girder. A liberal installation 
of anti-creepers is necessary on the 
approach tracks to reduce creeping of 
rail to a minimum. 

Rubber tie plate shims have been 
developed by rubber manufacturers 
for the circle rail and for the running 
rail on turntables. This is one of the 
newer developments that would seem 
to have much merit. 

At least two railroads report the 
use of angle bars at the ends of rails 
to help retard damage from pounding. 
Several railroads report that no spe- 
cial precautions are taken to eliminate 
pounding at the ends of the turn- 
table, except to attempt to maintain 
a Y%-in. gap and level surface of the 
rail ends. 

When timber ties are used on the 
turntable and the approach rails rest 
on masonry or on a_ wide-flanged 
beam on the masonry, it would be 
good design to support the ends of 
the rail on the turntable on two steel 
I-beam ties, using some rigid-type rail 
fastening to secure the rail to these 
steel beams. Two-bolt sturdy rail 
clips should prove satisfactory for 
anchoring rails to the pit rim girder. 

Tracks approaching a_ turntable 
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should be tangent well beyond the 
length of the longest locomotive and 
tender, otherwise trouble will be ex- 
perienced in operating the table. 


Anchoring Rail on Bridges 
To Resist Longitudinal Motion 


In considering the longitudinal mo- 
tion of rails on bridges due to con- 
traction and expansion and creeping, 
the most important consideration is to 
retard the rails on the approaches 
from exerting movement on the 
bridge. This can best be accomplished 
by bunching rail anchors on the em- 
bankment. 

In replies to our questionnaire, we 
find that the railroads differ on this 
subject. The Canadian Pacific, Penn- 
sylvania, New York Central, Great 
Northern, Baltimore & Ohio, Chesa- 
peake & Ohio, and Chicago, Mil- 
waukee, St. Paul & Pacific do not 
anchor rail on bridges. The Michi- 
gan Central uses special anchors. The 
Rock Island places special expansion 
devices on exceedingly long fixed 
spans. The Northern Pacific anchors 
at the fixed ends of spans and bunches 
the anchors on the roadbed adjacent 
to the bridge. The Illinois Central 
reports the use of both switch points 
and expansion joints. The Southern 
Pacific reports one bridge, 4,460 ft. 
long, on which the rail is laid con- 
tinuous. However, on ordinary spans 
over 400 ft. long, this road provides 
expansion rails because of the con- 
centration of the expansion at one 
end. The Elgin, Joliet & Eastern in- 
stalls expansion joints at each end of 
long structures. The Chicago & North 
Western provides switch points at the 
expansion ends of long spans; for 
shorter spans it finds compression 
fastenings very effective. 


Conclusions 


The fastenings on bridges, pits and 
turntables are, to a large extent, de- 
signed to conform to, or are an adap- 
tation of, the general track structure. 
Where headroom and other require- 
ments allow, ballast-deck structures 
are in favor, owing to the fact that 
such decks provide a continuity of 
the ballast section, permitting track 
forces to take care of gage, line and 
surface. 

Where ballast deck construction 
cannot be recommended, due to one 
or more of the many governing limi- 
tations, rail may be fastened directly 
to the steel or concrete deck by means 
of heavy malleable iron rail plates and 
clips. In case rails are anchored di- 
rectly to concrete, careful considera- 
tion should be given to obtaining the 
best concrete available, suitably wa- 
terproofed, in order that the life of 
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the fastening will not be limited by 
the life of the concrete. 

For open-deck steel and timber 
structures, the preframed and pre- 
bored time-tested creosoted timber tie 
and standard track fastening are still 
in universal use to anchor the rail to 
the structure. Ties of quality, even 
when preframed, prebored and treat- 
ed, have tendencies of weakness. They 
are subject to checking and splitting, 
fire damage and damage due to de- 
railment. However, no suitable substi- 
tute has been developed to date. 

Consideration should be given to 
the welding of rail joints on open- 
deck bridges to give smoother riding 
track, reducing impact. Also, for spe- 
cial installations, a tie plate having a 
rubber bearing for the rail is worthy 
of study for the same reason. 

Many special types of rail fasten- 
ings are in use on pits. Substantial 
steel bearing plates at 18-in. to 20-in. 
centers, with heavy steel or malleable 
iron rail clips and %-in. or 1-in. an- 
chor bolts will prove satisfactory. On 
cinder pits, fastenings should be pro- 
tected from excess heat and rust ac- 
tion. 

Creosoted tie blocks encased in con- 
crete, using standard tie plates and 
track spike fastenings, are used exten- 
sively in tunnels, wash racks, station 
tracks and, to some extent, on con- 
crete pit walls. 

One suitable design for fastening 
rails to all structures is a goal well 
worth striving for, providing such a 
design meets economical necessities. 
Your committee did not reach this 
goal, but trust that the search it has 
made will assist others in quest of it. 

Committee—J. S. Hancock (chairman), 
br. engr., D. T. & I., Dearborn, Mich.; 
G. S. Crites (vice-chairman), div. engr., 
B. & O., Punxsutawney, Pa.; H. B. Chris- 
tenson, div. engr., C. M. & St. P. & P,, 
Savannah, Ill.; J. J. Clutz, Lt. Col., 730th 
Engineer Battalion, Railway Operating, Ft. 
Wayne, Ind.; H. M. Harlow, asst. supv., 
b. & b, C. & O., Clifton Forge, Va.; H. 
W. Hauerslav, ch. dftsman, C. M. St. P. 
& P., Chicago; J. E. Hogan, asst. div. 
engr., C. & O., Hinton, W. Va.; R. W. 
Johnson, asst. engr., C. M. St. P. & P., 
Chicago; W. J. Lacy, supv., b. & b., M. P., 
Jefferson City, Mo.; H. C. Madson, de- 
signer, C. & N. W., Chicago; F. H. 
Masters, ch. engr., E. J. & E., Joliet, Ill; 
A. A. Sirec, engr. dftsman., C. & N. W., 
Chicago; E. E. R. Tratman, civ. engr., 
Wheaton, Ill.; and B. M. Whitehouse, 
gen. br. insp., C. & N. W., Chicago. 


Discussion 


H. M. Church (C. & O.) explained 
that the construction on the Chesa- 
peake & Ohio, which was mentioned 
in the report, is not standard, but is 
experimental. R. E. Caudle (M.P.) 
recommended that in making a par- 
tial renewal of ties on open-deck 
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bridges, the new and old ties be segre- 
gated, that is, that a certain number 
of ties be renewed out of face, and 
that any usable ties recovered be used 
to spot in on that portion of the bridge 
where the old ties remain. Mr. Caudle 
said that it is the practice on his road 
not to anchor rail on open-deck 
bridges, and cited cases where condi- 
tions would be quite undesirable be- 
cause opposite rails run in opposite 
directions. 

G. S. Crites (B. & O.) commended 
the practice of keeping new and old 
ties on bridges segregated, saying that 
he knew of cases where new ties that 
had been spotted in were crushed or 
otherwise broken because they were 
required to carry a disproportionate 
part of the load, since the old ties are 
rarely full section. 

An extended discussion concerning 
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turntables arose when A. Chinn (Al- 
ton) recommended wood supports for 
the track rails on turntable circle 
walls. In this connection, A. M. 
Knowles (Erie) said that the 
A.R.E.A. had concluded that a wood 
cushion is preferable, provided it is 
protected with heavy plates under the 
rails, for both this cushion and the 
turntable ties receive heavy blows as 
the locomotive wheels pass to and 
from the table. Mr. Church reported 
that where I-beams have been em- 
ployed to support the track rails they 
have given continuous trouble, and 
that he strongly favored the wood 
cushion. On the other hand, Mr. 
Crites believed that I-beam supports 
are satisfactory for use with turn- 
tables having three-point support, but 
would use a wood cushion with cen- 
ter-bearing tables. Mr. Knowles 


Meeting the Demands for Increased 


Water Supplies in Fast Freight Service 


ONE OF the outstanding trends in 
railway operation has been the in- 
creasingly fast schedules of freight 
trains during the last three or four 
years. Gone are the days when the 
heavy slow-moving “drag” was con- 
sidered the pride of each division 
superintendent and cars were held 
back until full tonnage could be as- 
sembled before starting trains from 
initial terminals. This does not mean 
that tonnage is now neglected, but 
rather that certain freight trains have 
been placed on timetable schedules like 
passenger trains and on such trains 
tonnage is limited by the running 
time and speed which are definitely 
maintained. In a recent article in the 
public press, J. J. Pelley, President of 
the Association of American Rail- 
roads, stated that the railways moved 
470 billion gross ton-miles of freight 
in 1941, or 5.1 per cent more than in 
the previous high year of 1929. Last 
vear the railways hauled more freight 
per train than ever before and moved 
each train over the road nearly one 
and one-half times as fast as 20 years 
ago. Freight car capacity averaged 
50.4 tons, or 18.6 per cent more than 
in 1921. Tractive effort of locomo- 
tives averaged 51,495 Ib., or 39.4 per 
cent more than in 1921. 

In order to maintain the schedules 
necessary to accomplish the results 
mentioned, certain changes have been 
made in servicing the locomotives 
handling these trains, such as servic- 


ing them at diVision points without 
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detaching them from trains, which 
practice, in turn, requires quick water- 
ing, coaling, fire cleaning and other 
train service work. 


Previous Reports Valuable 


This report will consider the water 
facilities required, and should be con- 
sidered in connection with two previ- 
ous reports submitted to the associa- 
tion. In 1937 a committee, of which 
Mr. H. B. Christiansen was chair- 
man, presented a report on Meeting 
Today’s Demands for Water Service, 
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stated that in his experience the three- 
point tables give the most trouble with 
the I-beam support, and this was con- 
firmed by Mr. Church. A. L. McCloy 
( P.M.) said that he had overcome the 
abuse of the wood cushion by insert- 
ing l-in. plates, 16 in. long, under 
each rail on the turntable wall. How- 
ever, he had experienced more trouble 
with the end ties on the turntable and 
had placed similar plates, wide enough 
to cover two ties, at the ends of the 
turntable, with excellent results. He 
also added an inside guard rail, with 
fillers, bolted to each running rail, to 
aid in cushioning the shock as the 
wheels come on the turntable. Mr. 
Knowles reported that he had done 
very much the same thing, except that 
his plates were two feet wide and he 
used an easer rail instead of a guard 
rail, with satisfactory results. 


and in 1940 a committee under the 
chairmanship of Mr. W. G. Powrie, 
presented a report on The Adjustment 
of Locomotive Watering Facilities to 
Larger Tenders and Higher Speed 
Trains. The Water Service commit- 
tee of the A.R.E.A. also presented a 
valuable report to that association in 
March, 1941, on The Practicable Size 
of Water Columns and Supply Lines 
for Maximum Delivery of Water to 
Locomotive Tenders. This latter re- 
port points out that the adequate de- 
livery of water generally depends on: 
(a) The size, length and condition of 
the supply pipe; (b) the flow head 
above the water column outlet; and 
(c) the size and design of water 
column. All of these reports present 
useful information and should be 
studied carefully by members of this 
association preparatory to attacking 
a condition that has now become very 
urgent on many railroads. 


Increased Demands 


The fast freight locomotive now 
requires a larger volume of water at 
increased flow rates at locations often 
designed for much less severe oper- 
ating conditions. The practice has 


resulted in placing unusual demands 
on terminal and key stations and 
decreasing demands at other points. 
In order to show the methods used. 
the committee presents a summary of 
the replies received from a few roads 
representative of different parts of 
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the country and showing somewhat 
different methods of handling the 
water supply problems. 


Railway “A” 


About the same time that freight 
trains were speeded up, fast passenger 
runs were also inaugurated, and al- 
though this report refers to freight 
service, the increased demand for 
water for passenger trains also enters 
into the picture. In many cases the 
improvement of water stations was 
made principally for the passenger 
service, but also benefits freight 
trains. 

As freight and passenger schedules 
were speeded up, one of the features 
contributing to maintaining the sched- 
ules was the reduced time consumed 
in taking water and coal and servic- 
ing the locomotives en route. It was 
found that many minutes could be 
saved if water would be delivered into 
the tenders faster, or coal and water 
could be taken at one stop, which 
would also include inspection and ash- 
pan work. As studies were made, it 
was found that in a few instances 
improvement could be made at a small 
cost, but that in most cases it was 
necessary to spend _ considerable 
money to make the desired improve- 
ments. 

When the railways were con- 
structed originally, water stations 
were located where water was ob- 
tained most easily, regardless of the 
quality of the water or the grade and 
alignment of the tracks. At that time 
information on underground water 
sources was not available. It is now 
the policy of this railway, as water 
facilities require renewal or become 
inadequate, to relocate them at the 
proper places from an_ operating 
standpoint. Wells are drilled if neces- 
sary, where underground water is 
satisfactory. Where underground 
water is not available or not suitable 
for boiler use, storage reservoirs are 
provided to impound surface water or 
water is taken from a stream that has 
a dependable flow. By this procedure, 
the number of active water stations 
has been reduced. 

While we do not need intermediate 
water stations for fast trains, we have 
local service, industry switching, in- 
terchange points, junction points and 
work-train service for which these 
stations are necessary. Furthermore, 
the main water stations are shut down 
at times for repairs and the inter- 
mediate stations are then used. The 
conditions, however, have forced the 
concentration of maintenance on the 
main stations with good results. 

Tt has been the practice on this rail- 
way to use electric power for oper- 
ating pumping plants wherever de- 
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pendable current is available. For 
surface supply, centrifugal pumps are 
used, while for deep wells, turbine 
pumps are used. 

To increase the flow of water to 
locomotives where fast trains are 
watered, improvements have been 
made at some places by eliminating 


This Large Freight 
Locomotive Takes 1 
Water on the Main 
Line in Four to 
Five Minutes 


bottle necks in pipe lines, such as in- 
stalling wyes in place of tees, elimin- 
ating restricted places in pipes and 
cleaning pipes where the size is re- 
duced by incrustation, and in some 
cases by installing a larger water col- 
umn. At some points it has been 
necessary to raise the storage tank, 
install a larger tank or increase the 
size of the pipe serving the water 
column. 

Improvements of this kind usually 
secure a flow into the tender of 4,500 
to 5,000 gal. per minute. One in- 
stallation delivers 5,000 gal. per min. 
and has demonstrated that a large 
flow can be taken from a water col- 
umn without hazard to the man tak- 
ing water. Where water is taken 
direct from a tank through a sway- 
spout, the present type of valve and 
spout limits the delivery to about 
3,000 gal. per min. Perhaps a valve 
and spout can be designed to secure 
a better flow for sway-spout installa- 
tions. 

With the faster freight service, a 
greater demand for water has been 
created at the main and halfway 
points. This has necessitated larger 
storage tanks, larger pump equip- 
ment, and, in a few cases, increased 
sources of supply. Correspondingly, 
the demand at the intermediate points 
has decreased. 

At several points on this railway, 
water columns and cinder pits have 
been located so that the ash pan is 
cleaned and coal and water taken with 
one stop. This is a desirable arrange- 
ment at all main points where fast 
freight engines are serviced, but in 
some cases this is not feasible on ac- 
count of the track layout, or where 
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the expense cannot be justified. 

In planning future water station 
improvements, it is well to take a long- 
range view and study the effect that 
Diesel locomotives will have on water 
demands. 

The faster train service and in- 
creased demand have placed a greater 
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responsibility on the water service de- 
partment. Materials are not now avail- 
able for desired improvements, and 
this may also affect materials for re- 
pairs to existing facilities. These con- 
ditions provide a test of the ingenuity 
and resourcefulness of the water serv- 
ice forces in maintaining the water 
supply facilities in first-class shape. 


Railway “B” 


The territory on this road referred 
to in the following is a double-track 
main line on a route of heavy trans- 
continental fruit and meat traffic, as 
well as general freight traffic. The 
distance between terminals is 124 
miles. There are three scheduled 
time-freights westward and _ seven 
eastward each day, and the fastest 
scheduled time between these termin- 
als is four hours for eastward trains 
and four hours and twenty-five min- 
utes for the westward run. There are 
also, of course, such extra trains as 
the traffic requires. The fleeting of 
trains has been the practice for many 
years. 

The locomotives hauling these trains 
have 275-lb. steam pressure, and are 
equipped with stokers, feedwater heat- 
ers and boosters. Their tractive power 
is 71,400 Ib. Tender capacity is 
18,000 gal. of water and 25 tons of 
coal. Three water stations have been 
closed since these large locomotives 
were placed in operation. 

No attempt has been made to ar- 
range water and fuel supplies to pro- 
vide one-stop service. It is thought 
that falling coal might interfere with 
handling the water speut and that 
coal particles might get into the water. 
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The plan is to deliver 3,000 to 4,000 
gal. per min. at water stations, which 
fills the large tenders in four to five 
minutes and is satisfactory without 
attempting to secure the additional 
saving in time that might be made by 
combining facilities. 

In 1928, when one of the large ter- 
minals on the road was completed, a 
reservoir was built for the purpose of 
storing and reclaiming surface drain- 
age and waste water from the engine- 
house and auxiliary facilities to sup- 
plement the supply of water then ob- 
tained from deep wells. In 1926, a 
pipe line was installed along the right- 
of-way to carry city water to the 
terminal. This pipe line discharges in- 
to the reservoir above mentioned. 
Water is drawn from the reservoir 
through a treating plant and thence to 
pipe lines and water columns by cen- 
trifugal pumps. This terminal has a 
peak hourly demand of 250,000 gal. 

At the opposite end of the division 
the source of supply is a large river 
where the water is treated in a plant 
on the river bank and transferred to 
the shops and enginehouse by centrif- 
ugal pumps. At other water stations 
the source is underground, as there 
are no satisfactory surface supplies. 


Railway “C” 
Oil Burning Locomotives 


Seventy per cent of the company- 
produced locomotive water is pumped 
from deep wells on this railway. Many 
of the wells and deep well pumps, 
with their 50,000 to 75,000-gal. ca- 
pacity roadside tanks, do not furnish 
enough water to meet the peak de- 
mand of a fleet of 4 to 8 trains re- 
quiring water within a period of 2 to 
4 hours. The peak demand has been 
met at several stations by installing 
surface pools of from 50,000 
to 100,000 gal. capacity, and in- 
stalling horizontal pumps of large 
capacity to elevate the water from 
these reservoirs into tanks. At these 
points, the deep well pumps discharge 
into the tank until it is filled, and then 
pump into the surface reservoir, there- 
by storing water to be elevated into 
the tank by the larger capacity hori- 
zontal pump as soon as the water in 
the tank is lowered to the required 
point. These installations are operated 
by automatic control. 

Where steel tanks are available, the 
capacity has been increased sufficiently 
to meet the demands of fleets of trains 
by riveting or welding rings to their 
tops. Where wood tanks exist and it 
is not satisfactory to install surface 
reservoirs, an additional tank is in- 
stalled. 

Standby connections are often in- 
stalled with munjcipal and private 
water works. The connections are 
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provided with float valves so the wa- 
ter will flow when the water in the 
tank is lowered to some fixed point, 
thereby augmenting the delivery into 
the tank in time of heavy demand dur- 
ing short periods of time. Where it 
is not too expensive, another well 
and pump are installed to serve the 
purpose of a standby and are auto- 
matically controlled to cut in and in- 
crease the delivery when fleets of 
trains lower the water in the tank. 


Number of Stations Reduced 


This railway has 106 water stations 
on 3,000 miles of line ; 38 of these sta- 
tions have water treating equipment in 
operation. Ten years ago there were 
140 water stations. The stations are 
operated by 12 regular and 20 part- 
time pumpers. Larger tenders and 
auxiliary tanks on locomotives, plus 
automatic operation of plants, permit- 
ted the reduction in the number of 
stations. 

Larger engine tenders and auxiliary 
tanks attached thereto have made a 
saving in the water service depart- 
ment alone of $25,000 annually, main- 
ly by eliminating intermediate water 
stations. Large engine tenders and 
auxiliary tanks made a much greater 
saving in money, as well as in time 
by reducing the number of train stops 
for water. A 24 per cent reduction in 
the number of water stations means a 
corresponding reduction in the num- 
ber of train stops for water. There- 
fore, the saving in train operating 
costs, considering time that was lost, 
added wear on equipment and extra 
fuel, and miscellaneous items, amount 
to a considerable sum annually. 

Since the attack on Pearl Harbor it 
has become the duty of the American 
railways to render the greatest pos- 
sible service to our country in defend- 
ing its borders against armed aggres- 
sion. The railways were generally in 
an excellent state of preparation to 
undertake the efficient handling of the 
greatly increased tonnage. Power and 
equipment had been conditioned for 
service, and locomotive water and 
fuel facilities were in good condition 
to meet the demand. 


Demand May Continue 


It is probable that the demand will 
continue to increase for the next few 
vears. After the war. any decrease 
in the transportation of war materials 
mav be off-set by the npeace-time re- 
quirements. It is reasonable to assume 
that it will be the problem of the 
United States to furnish food supplies 
for the peoples of a large portion of 
the world whose stocks will have been 
exhausted during the conflict; also to 
furnish essential materials and ma- 
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chinery for their economic rehabili- 
tation. Therefore, the railway water 
service personnel should have plans to 
meet this increased water demand. 
While this railway does not have a 
continuous density of traffic and a 
large number of trains, it is subjected 
to “fleets” or multiple sections of 
trains operating from a half hour to 
an hour apart, which results in heavy 
withdrawals from water tanks in short 
periods. In the Southwest, it is the 
opinion that demands on the railroads 
are going to increase considerably in 
the next few years, and arrangements 
are being made to meet these increased 
demands by installing temporary wa- 
ter stations at “third points” where 
water is now being taken at “half 
way” points and at “quarter points” 
on districts where large engine ten- 
ders are used. Temporary stations are 
also being installed convenient to 
yards where considerable switching 
is done to serve the larger industries 
and army camps. Each individual wa- 
ter station should be watched closely 
and prompt measures taken to aug- 
ment the supply if a shortage of water 
is indicated. The following methods 
are suggested for improving the wa- 
ter flow to tenders where necessary : 


(1)—Raise the tanks that supply the wa- 
ter column 

(2)—Lay an additional pipe line from 
the tank to the column or install a larger 
column 

(3)—In the event that the tank is locat- 
ed too far from the column, move the tank 
to a location near the column or install a 
second tank near the column 

(4)—The installation of large-capacity 
booster pumps in the supply line between 
the tank and the column is not recommend- 
ed. In the event of failure of the pump, 
the flow of water is obstructed. 


Railway “D” 


The largest tenders on this railway 
have a capacity of 15,000 gal. of wa- 
ter, and fast freight trains often oper- 
ate from one terminal to the next 
without a water stop. Auxiliary tend- 
ers are also used. These tenders con- 
tain 12,000 gal. of water and are cou- 
pled behind the regular tenders of 
11,000 gal. capacity. This combina- 
tion then has a total capacity of 23,- 
000 gal. Such combinations also en- 
able fast freight trains to operate over 
an engine district without a water 
stop. 

The use of the auxiliary tenders 
was developed because the locomotives 
were originally secured with 10,000,- 
11,000- and 12,000-gal. capacity 
tenders, which were inadequate for 
non-stop use. When the large single 
tenders and combinations are used on 
semi-fast freight trains, these trains 
make one intermediate stop for wa- 
ter between terminals. The manholes 
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in the auxiliary tenders are spaced 
so that it is possible to fill both tenders 
with one “spotting” of the locomo- 
tive. Efforts are being made where 
new coaling stations are erected, to 
space the coal filling and water filling 
equipment such that both coal and 
water can be delivered without re- 
spotting the engine. This condition is 
also planned where cinder pit facili- 
ties exist for servicing the engine on 
the main line without detaching it 
from the train. 

The use of large-capacity tenders 
has placed an unusually heavy de- 
mand on the terminal and key sta- 
tions and has permitted the retirement 
of many of the intermediate stations. 
However, all freight trains cannot go 
as far for water as the manifest runs, 
so it is necessary to maintain many 
intermediate stations for a small de- 
mand. The heavy tonnage trains and 
the local freight trains still require 
rather close spacing of water stations. 

This railway is using automatic 
electric pumps at many stations where 
steam equipment was formerly used, 
and has recently installed an auto- 
matically-controlled Diesel engine for 
pumping water. This engine is start- 
ed by means of the usual electric start- 
ing motor, which, in turn, is actuated 
by a float switch on the tank. The en- 
gine is equipped with a generator and 
a dual set of batteries to supply the 
starting current, as commercial cur- 
rent is not available. 

Numerous complaints have been re- 
ceived relative to the length of flow 
time required to fill the large tenders 
through existing water columns and 
water column mains, and this condi- 
tion will probably warrant the use of 
14 or 16-in. diameter mains in future 
installations, instead of the present 
12-in. mains, depending on their dis- 
tance from the tank. It is believed that 
larger mains are preferred to higher 
tank towers, and that 12-in. water 
columns are large enough when sup- 
plied by mains of adequate size. 


Other Information 


Information submitted by commit- 
tee members showing conditions on 
their respective railways has been 
summarized as follows: 

The maximum number of locomo- 
tives taking water at the heaviest wa- 
ter stations is 20 to 94. 

The water capacity of locomotive 
tenders is 9,000 to 22,500 gal., and 
the capacity of auxiliary tenders, 
where used, is 12,000 gal. 

The coal capacity of tenders is 20 
to 26 tons, and the oil capacity, where 
this fuel is used, is 11,660 gal. 

The means usually taken to im- 
prove water column flow is: (a) clean 
pipe and eliminate restricted sections ; 
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(b) raise water tanks; (c) install 
larger supply pipes; (d) install addi- 
tional supply pipe and connect them 
to the existing main. 

One railway using oil as fuel re- 
ports the use of 11,660 gal. of oil as 
compared with 161,000 gal. of water 
per 1,000 locomotive miles, or a ratio 
of 1 gal. of fuel to 13.8 gal. of water 
used. 

The time required to fill the larger 
tenders js 5 to 12 min. 

Fast freight trains usually go 80 to 
125 miles between stops for water, 
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sizes and flow head for this condition 
installed. 

(4) In new construction, the use 
of 14-in. and 16-in. water column 
mains should be considered instead of 
the 10-in. and 12-in. sizes formerly 
used. However, the flow head tables, 
after deducting friction losses, will 
indicate the correct size for 4,000 to 
5,000 gal. per min. as now required. 

(5) The use of increased roadside 
storage at key and terminal stations, or 
increased inlet flow into existing stor- 
age, is often required to supply large 


Larger Engine Tenders and Auxiliary Water Tanks Have Eliminated the Need for Stops 
at Many Intermediate Water Stations 


from 80 to 160 miles for coal, and 250 
miles for oil. 

The use of large tenders has gen- 
erally lightened water station main- 
tenance by concentrating the work 
on key stations and permitting the 
closing or reducing the maintenance 
on intermediate stations. 

The “one stop” principle is general- 
ly preferred for taking fuel and wa- 
ter where facilities can be arranged 
without excessive cost. 

The use of larger tenders has indi- 
cated that increased roadside storage, 
surface reservoirs or increased flow 
into existing storage, are often, but 
not always required. 

The unit coal consumption in fast 
freight service is 70.5 lb. per 1,000 
gross ton-miles, and 265 lb. per engine 
mile, while the unit water consump- 
tion in such service is 55 gal. per 
1,000 gross ton-miles, and 160 to 205 
gal. per engine mile. 


Conclusions 


(1) The use of locomotive tenders 
with a capacity of 20,000 to 25,000 
gal. is pronounced at the present time 
and it appears that this practice will 
be extended. 

(2) The water flow and capacity 
to supply larger tenders promptly are 
inadequate at some stations, and plans 
should be made to correct existing 
conditions and to prevent their recur- 
rence in future installations. 

(3) A flow of 4,000 to 5,000 gal. 
per min. should be provided in new 
or remodeled installations, and pipe 


tenders during peak periods. The in- 
crease in storage may sometimes be 
secured by relocating tanks retired 
at intermediate stations. 

(6) The demand at intermediate 
stations has increased but these sta- 
tions cannot always be eliminated as 
they are required for local trains, 
switchers, junctions and industrial 
tracks. 

(7) The use of surface reservoirs 
near roadside tanks and connected to 
them with a large capacity booster 
pump may be suitable in some loca- 
tions to replenish quickly the water 
taken from the roadside tank by “fleet- 
ed” trains. 

(8) The use of an additional pipe 
line to increase the supply to water 
columns is generally preferred to in- 
stalling a much larger single main to 
secure the capacity and then salvaging 
the older main. This method is some- 
times referred to as a “loop” system. 

Committee—J. P. Hanley (chairman), 
w. s. insp., I. C., Chicago; R. E. Caudle 
(vice-chairman), asst. engr. strs., M. P., 
Houston, Tex.; A. E. Bechtelheimer, br. 
engr., C. & N. W., Chicago; W. D. Bird, 
gen. for, b. & b, A. T. S. F., Albu- 
querque, N. M.; L. A. Cowsert, w. insp., 
B. & O., Dayton, Ohio; H. C. Crawford, 
gen. for., b. & b. S. P., Dunsmuir, Cal.; 
V. E. Engman, ch. carp., C. M. St. P. & 
P., Savanna, Ill.; W. A. Hutcheson, supv. 
b. & b., C. & O., Clifton Forge, Va.; F. M. 
Lehrman, br. dftsman., C. & N. W., Chi- 
cago; C. A. J. Richards, mast. carp., Penna., 
Grand Rapids, Mich.; H. T. Rights, br. 
engr., retired, L. V. Bethlehem, Pa.; D. C. 
Shaddock, for. w. s., N. Y. C., Corning, 
N. Y.; J. L. Varker, supv., b. & b., D. & 
H., Carbondale, Pa.; M. P. Walden, asst. 
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supv., b. & b., L. & N., Evansville, Ind. ; 
and K. J. Weir, special water service in- 
spector, C. M. St. P. & P., Chicago. 


Discussion 


President Dove called attention to 
the mention of an automatic pumping 
station powered with a Diesel engine, 
and asked if the trend was not more 
definitely toward electrically-operated 
pumping stations. Chairman Hanley 
replied that under present regulations 
permission must be secured from the 
W.P.B. to extend an electric power 
line more than 500 ft., and that elec- 
tric motors are very hard to get at the 
present time. He added that this is 
true also of Diesel engines and sug- 
gested that, in view of this situation, 
the very best care must be given to the 
water service equipment we have. 

Chairman Hanley explained that 
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the problem of increasing the water 
delivery rate is usually not one of 
storage, but rather of increasing the 
rate of delivery from the existing 
storage. This can be accomplished 
by installing an additional pipe line 
between the tank and the crane or by 
raising the tank, he said. 

A. B. Pierce (Sou.) mentioned that 
the W.P.B. refused their request for 
electric motors for the last two water 
station installations on the Southern 
and suggested that they get second- 
hand motors, which are also almost 
impossible to obtain. He added that if 
you can secure secondhand motors, 
you can probably get a good priority 
rating on the other materials needed. 
The Southern, he said, has been fair- 
ly successful in getting wood tanks 


“recently, since they already had sec- 


ondhand hoops and priority ratings 


Wearing Surfaces for 


Building Floors, Platforms and Roadways 


THE importance of wearing  sur- 
faces in the operation and mainte- 
nance of railroads is most apparent 
when thought is given to the fact 
that it is on these surfaces in station 
buildings, platforms and roadways 
that the public comes in contact with 
the railroad. Likewise, it is in the 
offices, freight houses, shop build- 
ings and engine houses that the 
wearing surfaces of floors are ever 
before the employee. All in all, it 
can be said that the wearing surface 
is the common ground on which all 
of the human element involved in the 
operation and support of the railroad 
has its meeting. 

The proper maintenance and con- 
struction of these wearing surfaces 
in the various facilities of a railroad 
constitute a major item in the bridge 
and bulding department’s responsi- 
bilities. Each installation of a wear- 
ing surface must satisfy certain req- 
uisites established by the particular 
type of traffic, as well as the age-old 
limitation of cost. Safety is a factor 
which should always be given care- 
ful consideration in any wearing 
surface, whether to prevent in- 
juries to patrons or to employees. 

It is therefore logical to state that 
each installation of a wearing sur- 
face shall be given special attention 
and a careful study be made to deter- 
mine the best type of material to 
meet the particular requirements. 

Wood is probably the oldest gen- 
erally-used material in surfacing im- 
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portant railway platforms, consist- 
ing of plank and end grain block. 
Concrete, mastic-coated concrete, 
asphalt and brick are also used. The 
floors most widely used are of wood- 
composition, tile or terrazo. 

Freight house floors are predomi- 
nately of wood-plank on a frame 
substructure. Some floors are of 
concrete on earth fill or concrete on 
a reinforced substructure. Shop and 
engine house floors are generally of 
either wood block or concrete. 

Shop driveways, team track drive- 
ways and pedestrian walks are 
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were obtained for the other materials. 

E. M. Grime (N.P.) said that the 
Northern Pacific had found many 
places where it was necessary to in- 
crease the flow of water at the col- 
umns, and suggested, assuming that 
the volume of water supply is ample, 
moving the tank closer to the delivery 
point or installing a larger pipe line 
between the tank and the water col- 
umn. If the supply is not ample, he 
said, then you have a big job, more or 
less out of the question today, which 
may require larger storage or bigger 
pumps, or both. 

A. G. Dorland (E. J. & E.) sug- 
gested that separate water facilities 
need not be maintained by two or 
more roads at junction points, and 
stated that his road had removed sev- 
eral installations at such points and 
now uses facilities of other railroads. 


chiefly of concrete, with some brick. 

Among all of these major types 
will be found the common fill plat- 
forms and walks, consisting of either 
cinder or screening top. 


Requirements for Wearing Surfaces 


(1) Important passenger stations. 

In such structures the floor sur- 
face must be highly resistant to the 
abrasive action of heavy pedestrian 
traffic. It must have a surface tex- 
ture which will not be slippery when 
either wet or dry; yet the texture of 
the surface must permit easy clean- 
ing. The material must be water 
repellant. The wearing surface shall 
be on a base which provides some 
resiliency for walking ease of the 
patrons. The surface shall be of a 
pleasing or neutral color that re- 
flects, rather than absorbs, light. The 
presence of sound-absorbing quali- 
ties in the surfacing would be ad- 
vantageous. 

(2) Second class passenger and 
freight stations. 

Because of the nature and volume 
of the traffic imposed upon the wear- 
ing surface, abrasive resistance is of 
minor importance in structures of 
this type; resilience and sound dead- 
ening do not warrant consideration. 
However, since janitor service is 
rarely provided at this type of sta- 
tion, and the agent-operator is 
usually ‘also the janitor, ease of 
cleaning and a non-slip surface 
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should be stressed. Light-reflecting 
properties should also be considered 
for this type of station is seldom ade- 
quately lighted. 

(3) Offices. 

Sound absorbing qualities are of 
prime importance in office floors, and 
resiliency is of only slightly less im- 
portance. The floor must be of such 
hardness as to enable it to withstand 
heavy concentrated loading without 
being indented. It should also have 
a dull finish capable of reflecting 
light without glare, and must, of 
course, be easy to clean. 

(4) Important freight stations, in- 
cluding warehouses and piers. 

Smoothness is probably of most 
importance in floors of this classifi- 
cation, because of its effect on both 
handling costs and damaged freight 
claims. Of equal importance is the 
hardness of the wearing surface and 
its resistance to concentrated wheel 
loads. Rigidity of the surface, in- 
stead of resiliency, must be provided 
here for ease in operating wheel 
trucks. 

Another very important charac- 
teristic for this type floor is impervi- 
ousness to moisture. Its absorbent 
qualities must be nil. It must be 
odorless and should have no proper- 
ties that will stain shipments; it 
should not be able to impart a taste 
to merchandise, especially food 
stuffs. It should be as nearly dust- 
proof as possible and lend itself to 
quick and economical repair. Its 
substructure should be permanent 
and of sufficient strength to with- 
stand very heavy loadings, as loads 
in excess of 300-lb. per sq. ft. are 
not unusual on such floors. 

(5) Shops and engine houses. 

In buildngs of this type the floor 
must be impervious to oils and 
greases as well as to hot and cold 
water. It must be able to withstand 
shock from the impact of falling 
objects. It should offer some resil- 
iency to the workmen, especially in 
machine shops. It must be such tex- 
ture that when coated with oils, 
greases and water it does not be- 
come slick and it should be easily 
swept or cleaned. It must be of such 
strength that it can withstand heavy 
concentrated loads such as are im- 
posed by jacks. 

(6) Pedestrian walks, loading and 
trucking platforms. 

As most facilities under this classi- 
fication are open and exposed, the 
first consideration in their construc- 
tion should be their resistance to the 
elements. Another important char- 
acteristic should be their ability to 
tree themselves of surface water 
quickly. They, like all other wear- 
ing surfaces, must be hard and re- 
sistant to abrasive wear and to wheel 
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wear under heavy loadings. Those 
located in colder climates must be 
resistant to ice-melting chemicals 
and thawing agents. 

(7) Roadways for terminals, team 
tracks and station roadways. 

Wearing surfaces here are of less 
importance than their supporting 
structure, as most modern traffic 
over these surfaces is vehicular on 
rubber tires; however, their surface 
drainage is of vital importance and 
must be adequate to enable them to 





Floors at Important Freight Stations Must 
Be Smooth and Wear Well Under Heavy 
Trucking 


drain free of water quickly under 
nearly cloudburst conditions. In 
general, they should be of the same 
construction as adjoining streets. 


Wood Plank and Block Floors 


Wood plank flooring is still the 
wearing surface material of lowest 
original cost. However, the cost of 
maintenance may be high although 
this factor will not be discussed in 
this report, because of the numerous 
use conditions which affect such 
figures. 

Where planking is laid on a wood 
joist supporting structure, it is 
recommended that the joists be of 
such dimension as will provide a 
wide surface for nailing, the mini- 
mum width being three inches. This 
will insure full gripping power of 
the nails or spikes, by eliminating 
the tendency to nail through a cor- 
ner of the joist. Such joists will also 
provide sufficient width for end 
butting of planking to keep the nails 
a sufficient distance back from the 
end of the plank to provide good 
nailing. 

When plank flooring is to be laid 
over a concrete sub floor, the plank 
shall be placed on bevelled sleepers 
which shall be a minimum of 3 in. 
by 3 in. The sleepers are to be set 
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in the concrete, or bituminous mate- 
rial, at the time the sub-floor is laid. 
Wood-finish floors, which are 
usually edge grain fir or maple, have 
proved very suitable for use in sta- 
tions and offices and are usually laid 
Over a one-inch wood sub flooring. 
This type of floor is also laid on 
sleepers set either in concrete or 
bituminous material and in all cases 
the fastening is by blind nailing. 
Laminated types of floors of either 
treated or untreated materials have 
been used but they are expensive and 


in most instances their cost is not 


justified. 

The types of fastenings for wood 
floors consist of common nails and 
spikes, cut nails, boat spikes, lag 
screws, drive screws and bolts. Boat 
spikes or double grip spikes are 
recommended for the fastening of 
plank floors and cut nails for the 
blind nailing of maple finish floors. 

Where platforms or floors are re- 
quired in tracks where frequent sur- 
facing is necessary, a type of wood 
construction is desirable that can be 
removed in sections so that the 
timbers will not be damaged by pull- 
ing and redriving the spikes. 

End grain wood block floors are 
very desirable for conditions where 
heavy traffic exists, if protected from 
the elements, as in a freight house. 
Such floors offer great resistance to 
heavy wheel loads. In this type of 
floor the wood blocks are laid tight 
and embedded in hot asphaltum 
pitch on a sand cushion over a con- 
crete sub floor. Where this type of 
floor is exposed to the elements, 
water and moisture swell the blocks, 
and, combined with frost action, 
heave them out of place. It is recom- 
mended, therefore, that exterior use 
of this flooring shall not be made. 


Concrete Floors 


The use of concrete for wearing 
surfaces has proved highly satisfac- 
tory for all uses which require wear 
resistance to heavy loads as well as 
the elements. It is readily cleaned 
and therefore is found adaptable to 
many uses on a railroad. 

Since the quality of the concrete 
is controlled by many factors of ma- 
terials, mixing, placing and curing, 
this report will not attempt to dis- 
cuss these factors. Most of the rail- 
roads have in their engineering de- 
partments specialists in concrete de- 
sign who work with experts of the 
Portland Cement Association in 
combating specific problems. 

There has been considerable dis- 
cussion relative to the merits of a 
monolithic floor slab versus two 
course construction which employs 
a subfloor with a one-inch finish 
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topping. The monolithic type is the 
simplest and least expensive for the 
entire floor slab is placed at one time. 
For this type of floor it is necessary 
to use an inexpensive mix which may 
be difficult to finish as smoothly as 
may be desired. The two-course type 
of construction, in which a base is 
first laid and a topping approximate- 
ly one inch thick is laid at a subse- 
quent time, permits the use of a more 
expensive mix for the topping. With 
this method a mix can be used which 
is adapted especially to the type of 
service and a good smooth surface 
is easily secured. Disadvantages are 
the added expense of the additional 
operations and the danger that the 
topping may not become well bonded 
to the base slab, unless great care is 
taken. To overcome this last diffi- 
culty, a combination of the two types 
of construction is sometimes used, in 
which the topping is placed before 
the base slab has set. This requires 
good timing and organization of the 
crew laying the floor. 

Where concrete has been used in 
engine pit construction, many prob- 
lems have arisen from the use of lo- 
comotive jacks on jacking pads. The 
concrete in the pits has withstood the 
loadings placed upon it, but the sur- 
face of such jacking pads has be- 
come destroyed by the jacking op- 
erations. This problem has been 
combatted by placing a steel grating 
armor on the jacking pads. 

The use of concrete for floors, 
walks, steps, etc., in passenger de- 
pots has long been a problem for 
bridge and building forces, because 
of the accidents which occur from 
patrons slipping on these surfaces. 
The introduction of an abrasive in 
these surfaces is recommended to 
combat this hazard. On walks and 
floors, the abrasive is worked into 
the surface with the finish troweling. 
For steps it is recommended that pre- 
cast abrasive strips 3 in. to % in. 
wide be set into the front part of the 
tread. The manufacturers of these 
precast strips prefer to cut the 
grooves and place the strips after 
the stairs are cast and set. 


Terrazzo, Magnesite, etc. 


Terrazzo floors have a definite 
place in important passenger stations 
where their cost can be justified. 
These floors have excellent wearing 
qualities, are not slippery, are easily 
cleaned and offer unlimited possi- 
bilities in design and use of color to 
harmonize with the interior scheme. 

The floor commonly known as 
magnesite, which is a magnesium 
oxychloride composition, has a wide 
use in the surfacing of existing wood 
floors. A %-in. layer of this mate- 
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rial is laid and troweled to a smooth 
hard finish, which is impervious to 
moisture and does not burn. The 
material can be carried up on the 
walls to form a cove base and is 
therefore worthy of consideration 
for use in locker rooms, etc., which 
necessitate a floor which can be 
cleaned easily and thoroughly. 
Magnesite floors have been found to 
become slippery when wet and are 
not recommended for toilet rooms. 

There are many composition sur- 
facing materials such as rubber, cork 
and asphalt tiles, linoleums, etc. 
These materials are not designed for 
long life in places of heavy traffic. 
However, they have an important 
field on the railroads in that they 
provide an attractive floor for second 
class passenger stations and offices. 
They give a resiliant, sound-absorb- 
ing surface which is desirable for 
this type of service. They do not 
offer a great deal of resistance to 
abrasion, are easily indented by con- 
centrated loads and therefore consid- 
eration must be given to the use to 
which they will be subjected. 

A very complete and thorough 
analysis of the wear resistance of all 
of these materials is made in report 
B.M.S. 80, Building Materials and 
Structures, published by the Na- 
tional Bureau of Standards, Wash- 
ington, D.C. , 


Platforms and Curbings 


At stations of minor importance 
which have light traffic, an economi- 
cal surfacing for platforms and road- 
ways may be constructed of bitu- 
minous material. This material may 
be either premixed or mixed in place 
and hand-tamped or rolled with 
heavy rollers to a hard compacted 
surface. The result is a surface 
which is resilient, does. not get 
slippery when wet and holds up very 
well under wheel loads, particularly 
solid or pneumatic rubber tired 
wheels. These materials lend them- 
self to the repair of any bad spots 
which may develop, as the new ma- 
terial in a patch readily bonds into 
the existing platform surfacing. 

Brick as a paving material has 
many years of service to prove that 
it has excellent qualities for use in 
walks, platforms and team tracks. 
However, the success of this type of 
paving depends upon the base on 
which it is laid. A concrete sub- 
floor is by far the most satisfactory. 
As a binder, both asphaltum and ce- 
ment grout are used, asphaltum 
being preferable for driveways and 
cement grout for walks and station 
platforms. Paving brick is very re- 
sistant to salt and chemicals used to 
melt ice and snow on platforms, 


November, 1942 


which is one reason for the continued 
use of this material. 

The curbing becomes a very im- 
portant part of each paving project 
in which brick, screenings and bitu- 
minous products are used. The curb- 
ing serves to hold the material in 
place at the edges of the platform or 
walk, as well as to give a straight 
and finished line, from the stand- 
point of appearance. Timber and 
precast concrete curbings are the 
most widely used for railroad pur- 
poses and each railroad has its own 
design for the use of these materials 
to suit the conditions prevailing. 

Your committee does not recom- 
mend any one material for each 
facility, since the conditions of 
traffic, the elements, the availability 
of materials, etc., will necessarily 
affect the choice. 

Committee—T. H. Strate (chairman), 
div. engr., C. M. St. P. & P., Chicago; 
W. F. Hutcheson (vice-chairman), asst. 
supv. b. & b., C. & O., Newport News, 
Va.; L. E. Peyser (vice-chairman), asst. 
arch., S. P., San Francisco, Cal.; R. C. 
Baker, supv. b. & b., C. & E. L, Danville, 
Ill.; Maxfield Bear, est., C. & N. W., Chi- 
cago; G. W. Bensen, supv., b. & b., C. of 
Ga., Macon, Ga.; Armstrong Chinn, ch. 
engr., Alton, Chicago; H. M. Church, gen. 
supv. b. & b, C. & O., Richmond, Va.; 
G. V. Coffey, asst. supv., b. & b., M. C.,, 
Jackson, Mich.; C. Djuvik, engr. of b. 
& b. T. C., Nashville, Tenn.; R. G. 
Hilton, asst. engr., M. P., Houston, Tex.; 
K. E. Hornung, arch. drftsm., C. M. St. 
P. & P., Chicago; N. D. Howard, man- 
aging editor, Railway Engineering and 
Maintenance, Chicago; J. A. Jorlett, mast. 
carp., Penna., Pittsburgh, Pa.; T. C. Saun- 
ders, engr. asst. T. & N. O., North Bay, 
Ont.; and C. U. Smith, general manager 
& ch. engr., Board Harbor Commission, 
Milwaukee, Wis. 


Discussion 


L. C. Winkelhaus (C. & N.W.) 
said that on his road considerable 
asphalt tile flooring—not mentioned 
in the report—has been used in con- 
nection with station modernization 
projects during the last two or three 
years, with very satisfactory results 
It has generally been applied over ex- 
isting wood floors. He recommended 
it for consideration because of its sat- 
isfactory service and reasonable cost. 

The discussion then turned to the 
use of hardeners for concrete floors 
and various materials, for both sur- 
face applications and use as admix- 
tures, and the methods of using them, 
were described. Inserted metal grids 
and the method of applying them were 
also described. Chairman Strate rec- 
ommended the use of rubber-tired 
trucks where concrete floors tend to 
dust, and L. D. Garis (C. & N.W.) 
cited the use of rubber-tire casings 
to cushion steel truck wheels, saying 
that they give surprisingly long service. 
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The Repair of Steel Bridges 


BRIDGES are as important to the safety 
and usefulness of a railroad as links 
are to a chain. Just as the load ca- 
pacity of a chain is limited by the 
strength of its weakest link, so are 
the locomotive and train load capaci- 
ties of all or a section of a railroad 
limited by the strength of the weakest 
bridge. In the one case the links, and 
in the other case the bridges must be 
maintained in good order to sustain 
the loads for which they are designed. 

The railroad slogan “Safety First” 
applies as appropriately to the care of 
railroad bridges as it does to the many 
other details of railroad operation. 
Bridges, like other railroad property, 
become weakened by wear, deteriora- 
tion, and damage from accidents and 
various other causes and a constant 
search must be maintained to detect 
the weaknesses which develop from 
time to time in the parts of bridge 
structures, especially the steel super- 
structures in which the element of 
safety is very important. 

Inspection, therefore, is a very im- 
portant factor in the care and safety 
of bridges. It is also important that a 
bridge inspector have the proper train- 
ing and experience and an inquisitive 
mind to search out the weakened parts 
and report such conditions under- 
standingly. The more he knows about 
the theory of stresses, the better he 
can do this and give proper weight in 
his reports to defects in critical mem- 
bers and in unimportant members of 
bridges. He can also be helpful in 
suggesting types of repairs which will 
accomplish a useful purpose. Care- 
fully prepared field inspection reports 
make it possible for the bridge office 
to prepare plans for adequate and sat- 
isfactory repairs where needed and 
avoid unnecessary and poorly con- 
ceived repairs. 

It is important that adequate pro- 
vision is made in the construction of a 
bridge to enable an inspector to get 
around over the principal parts with 
safetv. In some cases catwalks, 
ladders and grab irons are nec- 
essary accessories for this purpose and 
if not provided in the original con- 
struction, they should be added as 
their need is demonstrated. 

While an inspector should he 
equipped with a light ladder. bar, cal- 
ipers and a carpenter’s rule, some- 
times an extension ladder and addi- 
tional help are required to get at ordi- 
narily inaccessible places, and it is 
necessary to move planking, ties, etc.. 
in order to make detail inspection and 
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measurements of parts of some bridg- 
es. It is always desirable to make a 
special inspection of steelwork that is 
ordinarily concealed but that is ex- 
posed during the renewal of timber 
and decks at the time of making re- 
pairs, when the assistance of the 
bridge gangs will be available. 


Programming the Work 


The inspection reports written dur- 
ing the year as soon as the inspections 
are made, form the basis for a pro- 
gram of repairs for the following 
year, except in emergency cases when 
conditions make it necessary to make 
repairs sooner. This program should 
be set up before the end of the year, 
listing each job separately, with an 
outline of the work contemplated and 
an estimate of the cost for authoriza- 
tion. While it is not necessary that 
detail plans of the repairs be made 
prior to preparation of this program, 
it is better to do so if time permits; 
otherwise the plans can follow later. 

If the repair work, including the 
fabrication of repair parts, is done by 
company forces, a stock of steel sizes 
should be ordered for all or parts of 
the program as early in the year, fol- 
lowing the preparation of the pro- 
gram, as possible to avoid delays in 
executing the work. Plans of prac- 
tically all repairs should be made, not 
only to insure proper execution of the 
work, but also to have an office rec- 
ord of the repairs made from year to 
year. In case the repair work and the 
material therefor are handled by con- 
tract, there is even more need for com- 
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plete plans. Often, when repairs are 
under way, more extensive repairs 
are found to be necessary. 


Field Organization for Steel Repair 


Many railroads do all their steel re- 
pair work with company forces, or- 
ganized into floating gangs of from 6 
to 14 experienced ironworkers with a 
foreman. The number of the gangs 
depends on the size and nature of the 
work to be done. When larger gangs 
are required for any special job, two 
or more gangs are combined. 

If welding in addition to the usual 
riveting methods is employed in mak- 
ing repairs, when it is practical to do 
so, it has been found desirable either 
to provide complete welding equip- 
ment for the gang or if a less number 
of welding outfits are available, they 
may be transferred from one gang to 
another as required. Only specially 
trained men should do the welding but 
they should also be able to do riveting 
in case there is not welding enough to 
keep them so employed continuously. 
The gangs should be under the direc- 
tion of a general foreman or super- 
visor, who, in turn, works under the 
supervision of the bridge engineer. 


Repairs 


(a) Steel repairs can be studied 
conveniently by considering the vari- 
ous types of repairs to be made. The 
type to be made may be influenced by 
a consideration of the time available 
between trains, but generally it is pos- 
sible to install new members without 
interruption to train schedules by the 
following method: Cut out rivets and 
replace them immediately with tem- 
porary bolts. When all the rivets have 
been cut out, remove the bolts, take 
out the old member, place the new 
member, and bolt it up temporarily. 
Then, at the gang’s convenience, drive 
the new rivets. 

(b) Repairs required on account 
of brine corrosion: 

Riveted Cover Plates on Stringers 
and on Deck Girders Without Cover 
Plates. Where the top surface is not 
pitted severely, cover plates are added. 
Pitted surfaces cannot be leveled sat- 
isfactorily. The rivet spacing should 
preferably not exceed 6 in., to avoid 
the accumulation of rust between the 
cover plate and the old member. The 
rivets should preferably be counter- 
sunk (not chipped). If buttonheads 
are used, the ties may either be 
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grooved or bored to clear rivet heads, 
unless, as is done on some roads, the 
ties are placed on the rivet heads and 
the first train passing over the bridge 
is depended upon to press the ties 
down over the rivet heads. 

IVelded Cover Plates. Plates pref- 
erably not less than 10 in. wide, in 
order to get good tie bearing, are add- 
ed to the top flange, using continuous 
fillet welds for attachment to the an- 
gles. Cover plates are added to the 
hottom flange, making the plates wid- 
er than the flange to permit downhand 
welding. The edges of the flange an- 
g'es, where severely corroded, should 
he trimmed back to obtain a reason- 
able thickness for welding. 

Additional Angles: Where the top 
flange angles are too greatly pitted and 
reduced in section for satisfactory 
application of new cover plates, addi- 
tional flange angles are added immedi- 
ately below the bearing flange angles. 
Timber fillers may then be placed 
tightly between the two sets of an- 
gles. Eventually the top angles will 
need to be replaced with new angles, 
but the lower top flange angles will 
maintain the strength of the flange 
while the upper top flange angles are 
being changed out. This type of re- 
pair has merit at locations where train 
schedules are frequent. 

Tie Supports: Where the top flange 
consists of angles without cover plates 
and is too badly pitted to permit at- 
taching cover plates, they are trimmed 
hack to the face of the web rivet heads, 
and a new fabricated flange, composed 
of two angles and a cover plate, is 
placed over the old flange. Lower top 
flange angles are then added to make 
up for the flange section cut away and 
the new flange is bolted with long bolts 
to the lower top flange angles. This 
detail affords a good support for the 
ties. (An illustration of this detail 
appears on page 93 of the 1936 Pro- 
ceedings. of this association. ) 

New Flanges for I-Beam Stringers: 
Holes are drilled in the webs under 
the flange to match the holes in new 
flanges composed of two angles, or 
two angles and cover plates. The top 
flange is removed by a_ horizontal 
flame cut just below the flange, and a 
new flange connected to the web of the 
stringers. This method may be eco- 
nomical where heavy stringers are 
involved and their replacement will 
entail the temporary removal of lat- 
eral bracing angles. 

Cover Plates of Floor Beams: 
Where the corrosion is confined to a 
small area, the corroded part of the 
cover plate is cut out, replaced with 
a filler plate and spliced over with a 
new plate, or a plate with holes to 
clear the rivet heads is welded over 
the old cover plate. Another satisfac- 
tory method is to remove the corrod- 
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ed sections of cover plates and replace 
with new sections butt-welded to the 
ends of the old plates. These plates 
may be riveted to the old flange sec- 
tion. Where the top cover plate is 
badly pitted over most of the length, 
all rivets should be cut out, and a new 
cover plate installed, providing extra 
material to allow for corrosion. The 
rivets cut out are replaced temporarily 
with bolts to maintain traffic over the 
bridge until all the rivets are cut out. 

Floor Beam Webs: These become 
corroded as a result of brine splashing 
against the web on the side facing 
traffic. Patch plates are placed over 
the corroded area, preferably connect- 
ed by welding to the end connection 
and the flange angles. 

Bottom Flange Repairs: Where the 
bottom flange angles have corroded, it 
is not logical to apply cover plates on 
the bottom as the corrosion will con- 
tinue on the flange angles. Instead, 
plates or angles should be riveted or 
welded to the upper side of flange 
angles. The plates should be ground 
to clear the fillet of the flange angle 
and carried over to the vertical leg of 
the flange angle. On deep stringers 
without stiffeners, new flange angles 
are placed directly above the old flange 
angles. The new angles will shield the 
bottom angles from brine drippings. 

Corroded End Stiffener: Where the 
corrosion is confined to the lower six 
inches of the outstanding leg, a plate 
is riveted to this leg, taking the pre- 
caution to drift tight against the flange 
before riveting. Additional short stif- 
feners may be added between the ex- 
isting stiffeners, but the bearing base 
details should be checked to see that 
the new stiffeners will not create high 
bending stresses in the top of the base. 

If welding is used, the corroded 
part of the stiffener is cut out, and a 
new plate butt-welded to the stiffener 
and V-welded to the bottom flange. 
The A.R.F.A. Specifications sanction 
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the welding of the end stiffeners to 
the flange. It would appear desirable 
always to weld the stiffeners to the 
flange, as the flange will be corroded, 
and a good bearing cannot be obtained 
by simple contact. 

Stringer Renewals: Where the old 
stringers are of good rating, two to 
four new stringers can be furnished, 
and the old stringers taken out and re- 
paired on the ground, and then re- 
erected in a new location. 

Bottom Flange of Girder at Bear- 
ing: Frequently the outstanding legs 
of the flange angles are corroded, or 
the flange angles just outside of the 
sole plates have been bent down % in. 
to % in. A suitable repair is to re- 
move the sole plate and cut off the cor- 
roded or crimped outstanding legs, 
making a horizontal cut through the 
vertical legs and web of the girder. 
Then a new plate is inserted to take 
the place of the legs of the flange an- 
gles cut away, and a new sole plate, 
extending about two feet beyond the 
bearing, is installed to splice to the 
flange beyond the bearing. This detail 
requires welding. Where both legs 
of the flange angles are corroded, a 
short length of the angles should be 
cut out, and a new section installed, 
using lap angle splices outside of the 
bearing. 

Corroded Webs Above the Rail 
Plate Floor, or Solid Floor: Around 
terminals there is an accumulation of 
dirt and cinders along the corner be- 
tween the web and the floor, and the 
web may be corroded entirely through. 
Welding is the best means to apply 
patch plates, which are seal-welded to 
exclude moisture. 

Repairs to Stringer Flanges Re- 
quired on Account of Fillet Cracks 
Resulting from Bending of Ties, or 
From Other Causes: At the ends of 
stringers, fillet cracks will frequently 
be found, apparently caused by the de- 
flection of the tie. Short angles are 
riveted inside the flanges and serve the 
dual purpose of supporting the flange 
and preventing the extension of the 
fillet crack. Where the fillet cracks 
occur at points other than the ends of 
stringers, it appears preferable to re- 
new the flange angles, using thicker 
material. 

Connection Angle Repairs: Due to 
continuous beam action at stringer 
connections, the connection angles are 
frequently cracked through the fillet, 
or through the material between rivet 
holes in the outstanding legs. The con- 
nection angles should be renewed with 
heavier angles. In case the stringers 
are long and flexible, it may be well 
to redesign the connections, using two 
lines of rivets in each connection, and 
cutting down the depth of the con- 
nection. This method has proven sat- 
isfactory in the case of 110-ft. twin 
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span turntables where the flexing of 
the connection angles at the loading 
girders results in fillet cracks at the 
top and bottom. 

Bearing Repairs: Cracked cast iron 
bases should be replaced by welded 
bases, which are more economical than 
cast bases. The welded bases may 
have the same make-up of ribs and 
top and bottom plates as the old bas- 
es, and be welded at all intersections 
with 3-in. fillet welds. No annealing 
of the welded base is necessary. The 
top and bottom surfaces will require 
planing after welding, and the thick- 
nesses of the top and bottom plates 
should allow for this planing. Where 
the stiffener layout is favorable, the 
new welded bases may be made of a 
simple design, using a less number of 
ribs than in the old base. It is well to 
provide additional holes in the base so 
the anchor bolts can be placed in new 
locations. The old bolts may be cut 
off to save the expense of jacking the 
span high enough to allow setting the 
bases over the old bolts. 

Shims: At many bridges there is an 
accumulation of steel shims which is 
the result of surfacing the bearings to 
overcome wear or settlement, and 
raising the bridge to conform to the 
track. Where there is a large accumu- 
lation of shims, the girders often shift 
on the bearings. The individual shims 
should be edge-welded together to 
form a single unit, or else replaced by 
a new slab or pedestal. At old bridges, 
the masonry bearing is generally in- 
adequate, and the replacement of the 
shims affords opportunity to furnish 
a new steel bearing slab of greater 
area. At such locations the masonry 
under and outside the bearing should 
be dressed down to a level surface. 

Where the shim thicknesses are 
small, it is desirable to place the shims 
between the sole plate and pedestal. 

Setting Bases: Where the bridge 
seat is at correct elevation, dry cement 
may be used to level off irregularities. 
Wet sacks can be laid around the base 
and the cement will abstract sufficient 
moisture to set. Sheet lead, or canvas 
saturated with red lead, or a rust joint 
may also be used to smooth out ir- 
regularities. 

Rivets, Machine Bolts and Rib 
Bolts: Rivets are desirable for all con- 
nections. At isolated locations where 
a compressor is not available. bottled 
compressed air may be used for driv- 
ing rivets, or machine bolts or rib bolts 
may be used for unimportant bracing 
connections. If bolts are used, it is 
essential that lock washers or lock 
nuts be used. Rib bolts must be large 
enough to drive tightly, or they will 
loosen up and not be satisfactory. 

If the steel members have not sen- 
arated, corroded rivet heads are built 
up by welding, using a bead weld 
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around the periphery of the shank and 
taking precaution to secure good pene- 
tration. 

Eye-Bars of Trusses: Frequently 
one of the several eyebars of a mem- 
ber will be loose and not tighten up 
when the span is fully loaded. Such a 
bar may be shortened by heating with 
acetylene torches and up-setting. This 
method is satisfactory and economical. 
Another type of repair used is to cut 
out the bar and install a turnbuckle. 
When the pin and all of the bars are 
worn, the bars should be rebored and 
a larger pin installed, but this should 
not be so large as to reduce the section 
of the bar materially. When the bars 
have been reduced in section by blast 
in the center of the panel, bars may be 
welded to the sides of the eyebars to 
restore their original strength. In 
many old light truss spans, the panels 
near the center of the span do not 
have counters, and the diagonal eye- 
bars will slack up for a certain posi- 
tion of the live load. Counters may be 
added by placing yokes around the 
pins or around the heads of bars. 

Railing Repairs: The old pipe rail- 
ings are usually of thin material and 
the posts break off near the bottom of 
the threaded connection. The pipe 
posts should be removed and angle 
posts installed, connecting the railing 
by U-bolts or by special fittings. 

Turntable Repairs: Most of the re- 
pairs are required on account of cor- 
rosion, but there are a few points that 
deserve special mention. The friction 
at the center may develop a large 
bending force at the bottom flange of 
the loading girder. In one instance 
all of the cover plates had transverse 
cracks at the edge of the center bear- 
ing. Bracing was installed to re- 
lieve the flange of transverse bending 
stresses. On through plate girder 
turntables, it is important that the 
span be level in a horizontal plane : 
otherwise the girders will be forced 
back and forth in a scissor-like fash- 
ion, and complaints will be made that 
the span does not have sufficient stiff- 
ness or bracing. At one such location, 
a tapered steel shim was placed over 


Welding Is Being 
Used Extensively in 
a Wide Range of 
Repair Work 
on Steel Bridges 


829 


the center bearing, leveling up the 
span properly, and all of the operating 
troubles complained of disappeared. 


Allowance for Corrosion 


Where repairs are required, the new 
material should generally be of heavier 
section to provide against breaks or to 
allow for corrosion. Special alloy 
steels, or wrought iron may be con- 
sidered. Wrought iron has proved 
to be more corrosion-resistant than 
ordinary steels, but the alloy steels 
have not been in service long enough 
to prove their value. It is doubtful 
whether the ordinary copper-bearing 
steel should be considered corrosion- 
resistant steel. 


Welding 


Welding possesses a great advan- 
tage over riveting in that in many in- 
stances material may be added to 
existing steel work without cutting out 
rivets, and thus temporarily reducing 
the strength of the structure. It also 
has the advantage that material may be 
applied with less interference to traffic 
than by riveting. 

Research at the University of Illi- 
nois indicates that welded joints com- 
pare favorably with riveted joints 
under repeated loadings up to 2,000,- 
000 cycles. A properly prepared butt- 
welded joint appears to be more free 
of localized stress concentrations than 
a riveted joint, and considering that 
20 per cent of the net section is lost in 
the riveted joint, welded structures 
will show 10 per cent to 20 per cent 
saving in weight over riveted struc- 
tures. The butt-weld should always 
be employed for compression or ten- 
sion members where practicable in 
preference to fillet welds, as fillet welds 
have stress-raising characteristics. 

Committee—A. R. Harris (chairman), 
asst, engr. br., C. & N. W., Chicago; A. B. 
Chapman (vice-chairman), off. engr., C. M. 
St. P. & P., Chicago; J. M. Salmon, Jr., 
(vice-chairman) asst. div. engr., L. & N., 
Middleboro, Ky.; H. M. Buell, br. insp., 
U. P., Omaha, Neb.; R. W. Cassidy, asst. 
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cost engr., C. & O., Richmond, Va.; P. C. 
Chamberlain, br. insp., Erie, Port Jervis, 
N. Y.; D. W. Converse, asst. engr., A. C. 
& Y., Akron, Ohio; L. M. Frost, supv., b. 
& b., G. T. W., Battle Creek, Mich.; J. E. 
Heck, br. insp., C. & O., Peru, Ind.; A. M. 
Knowles, asst. engr. strs., Erie, Cleve- 
land, Ohio; I. A. Moore, trainmast., C. 
& E. 1, Salem, Ill.; R. H. Morrison, supt., 
b. & b., Ban. & Aroos., Houlton, Me.; G. 
L. Sitton, ch. engr. m. of w., Sou., Char- 
lotte, N. C.; and J. J. Wishart, supv. b. 
& b. N. Y. N. H. & H., Boston, Mass. 


Discussion 


G. S. Crites (B. & O.) referred to 
the statement in the report that “the 
masonry under and outside the bear- 
ing should be dressed down to a level 
surface,” and suggested that the sur- 
face outside the bearing should slope 
slightly to drain moisture away. L. 
D. Garis (C. & N.W.) emphasized 
that one of the important problems in 
bridge inspection is to determine how” 
far corrosion and loose rivets may be 
allowed to go before repairing. W. C. 
Groth (C.G.W.) said that they had 
restored a lot of brine-eaten rivet 
heads by welding, running one fillet 
around the rivet head. Chairman 
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Harris replied that this is practical 
if the rivet is not too far gone, and the 
plates are not sprung apart, and added 
that welding repairs to bridges are 
very convenient in that detailed de- 
signs are not necessary, as for riveted 
repairs. 

A. M. Knowles (Erie) explained 
that his road had built up rivet heads 
by welding for many years, and in 
some cases, was employing a metal 
form set over the rivet head. 

Mr. Garis pointed out that in build- 
ing up rivet heads, the reduction in 
section should be considered. In some 
cases where the heads have snapped 
off, he said that it is economical to 
weld on new heads. A. B. Chapman 
(C.M.St.P. & P.) said that they had 
found very few cases where it was 
cheaper to build up rivet heads by 
welding than to remove the old rivets 
and redrive new rivets. In cases 
where the rivets have corroded so 
much that they have started to 
“bleed,” he contended that they are 
so nearly gone that they should be 
replaced. In this connection, Mr. 
Crites mentioned the replacing of cor- 
roded rivets in the underside of over- 
head highway bridges. In such 
cases, he said, it was necessary to build 


The Cleaning of Masonry Buildings 


A BUILDING is essentially only a 
shelter to protect operations from the 
weather and to furnish storage space 
for the necessary tools, other equip- 
ment and records made necessary by 
the operation involved. There are 
many types of buildings used for a 
wide variety of purposes, but in the 
last analysis they are only shelters 
which make the operations possible 
and permit them to be carried on in 
an efficient manner. In theory, so long 
as a building is weathertight and clean 
enough to permit operations to be car- 
ried on, no further requirements 
should be necessary. 

We do, however, live in a complex 
world and items which, in themselves, 
would not be considered by a strictly 
utilitarian efficiency unit (or person ) 
can affect the not-so-efficient fellow 
workers, other occupants, customers 
and the general public in a manner 
which may tend to nullify the opera- 
tions conducted by cold-blooded effi- 
ciency and strict utilitarianism. Just 
how far these extraneous items should 
be considered is questionable, but un- 
der-stressing or over-stressing them 
should be avoided. 

In dealing with the general public 
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in competition with others in similar 
lines there is, in most instances, not 
much difference in the item produced, 
but there may be a vast difference in 
how it is done. Operations conducted 
in clean, cheerful surroundings, both 
inside and outside a building, usually 
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up the heads by welding, because the 
rivets could not be redriven without 
tearing down the bridge. 

The tightening of eye-bars in old 
truss spans was then discussed at con- 
siderable length, and J. S. Hancock 
(D.T. & I.) said that the welded 
turnbuckle units installed to tighten 
eve-bars on his road have been entire- 
ly satisfactory so far. Mr. Chapman 
described a recently developed meth- 
od of flame shortening eye-bars used 
on the Milwaukee, by means of which 
they have shortened bars as much as 
114 in. by simply heating sections of 
the bars with acetylene torches and 
allowing them to cool. He stated, for 
example, that if a section 12 in. long 
is heated to 1600 deg. F. and allowed 
to cool, the eye-bar, will be shortened 
'g in. By successively heating several 
sections in this manner, he pointed | 
out, loose eyebars can be shortened 
until they bear the desired amount of 
initial stress. Mr. Chapman explained 
that two torchmen heat the eye-bar 
simultaneously on both sides and a 
pyrometer is used to make certain the 
temperature does not exceed 1600 deg. 
F. He said that before adopting this 
method on a large scale they tested 
several eye-bars after heating. 


cost little more than those conducted 
in indifferent surroundings ; however, 
the effect of clean surroundings on 
the general public creates good will 
which has a definite value. 

Desirable high-class tenants may 
put up with the dirty and dingy ex- 
terior of their buildings for a while, 
but sooner or later competition from 
similar firms located in clean sur- 
roundings is going to be felt and the 
tenants will go to landlords more in 
touch with the attitude of the general 
public. In many cases migration from 
a once first-class business district to 
another location and the starting of a 
movement of the business district in a 
certain direction are due entirely to 
the fact that the general public prefers 
clean surroundings. Once a first-class 
business district has lost its primacy, 
in most cases nothing will bring it back 


Cleaning Large Buildings 


Following are the various methods 
of cleaning structures of stone, brick, 
terra cotta, granite, marble, monolithic 
concrete, and stucco on tile. 

(a) Sandblasting — This is the 
method where particles of sharp sand 
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are blown by a jet of air or water 
against the surface to be cleaned. 
Pressures of 700 to 800 Ib. per sq. in. 
may be used in both wet and dry sand- 
blasting, but in building cleaning 
work with dry sandblasting, 75 to 100 
lb. per sq. in. is used most generally. 

Producers of high grade building 
stone, as well as manufacturers of 
building brick and terra cotta, recom- 
mend against the use of sandblasting 
methods for cleaning surfaces of 
buildings constructed with such ma- 
terials. It is conceded that about the 
only buildings today on which sand- 
blasting may be used without any ap- 
preciable deleterious effect are those 
constructed of rough stone. Sand- 
blasting is definitely injurious to mor- 
tar joints and when this method is 
used, it should be followed by tuck- 
pointing. Steel bridges, steel tanks 
and other structures which are con- 
structed of steel and iron are cleaned 
more effectively by sandblasting. 

(b) Acid Washing—On new brick 
buildings the surface of the brickwork 
is customarily gone over with a wire 
brush, after which a 10 per cent solu- 
tion of muriatic acid in water is ap- 
plied by hand, followed by thorough 
rinsing of the surface with clean wa- 
ter, under pressure, to remove the 
acid. The purpose of this treatment 
is to remove stains and discolorations 
that occur during construction. 

Some building cleaning companies 
employ hydrofluoric acid as a cleans- 
ing agent on buildings where exces- 
sive carbonization has set up or where 
there is an unusual amount of dis- 
coloration. This acid sets up a very 
destructive chemical action unless it 
is thoroughly neutralized and entirely 
washed off immediately after appli- 
cation. 

Where glass, granite, marble, tile, 
terra cotta or limestone is found in 
combination with other building ma- 
terials which are to be cleaned with 
hydrofluoric acid, the foregoing must 
be covered with melted paraffin, 
brushed on. As an added precaution, 
the surfaces should be kept wet while 
working near them. The paraffin 
should be removed with paper only. 

Extreme care is required on the 
part of workmen applying this acid 
and rubber gloves, goggles, long han- 
dle brushes, etc., must be used to 
avoid personal injury. Likewise, extra 
precautions are required to protect 
pedestrians and adjacent property 
from injury or damage. 

For these reasons hydrofluoric acid 
washing should never be undertaken 
by other than persons experienced in 
Its use and even then it is not recom- 
mended as more or less deleterious 
effects are always noted subsequently. 
_An outstanding producer and fab- 
ricator of structural granite recom- 
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mends two methods for cleaning pol- 
ished and dressed granite. (1) Spray 
or sprinkle the surface of the granite 
with muriatic acid, then brush vigor- 
ously with a stiff brush and plenty 
of water and rinse thoroughly. Par- 
ticular attention is directed to the fact 
that with polished surfaces it is im- 
portant that the acid does not remain 
on the surface in full strength for 
more than a few seconds; otherwise 
the gloss finish will be dulled. (2) Ap- 
ply non-inflammable, white gasoline 





After Cleaning a Structure, All Defective 
Mortar Joints Should Be Cleaned Out 
Thoroughly and Tuck-Pointed 


in the same manner as directed for 
muriatic acid. The granite company 
above referred to is now using this 
cleansing agent. 

(c) Steam Cleaning—After sev- 
eral years of experimentation, the so- 
called steam cleaning process, a new 
and efficient method for cleaning 
stonework, has been developed, 
whereby a very finely divided spray 
of steam and water is projected 
against the building at a high velocity. 
Entering the minute depressions in 
the surface, it dissolves or dislodges 
and carries away grime, soot and oth- 
er extraneous matter that may have 
been deposited on the exteriors. 

The detrimental effects of both the 
‘“sand-blast” and “acid-wash’” meth- 
ods employed by the average com- 
mercial contractor are well known. 
Sand-blast tends to dull the sharp ar- 
rises and blur the ornamental detail 
and carving, and invariably roughens 
the surface, cutting through the pro- 
tective skin and thus opening the 
pores and thereby destroying to a 
great extent the well-known grime- 
resisting and self-cleansing properties 
of limestone. Acid-wash, besides hav- 
ing a tendency to eat into and pit the 
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stone, usually exerts a bleaching ac- 
tion, causing the stone to present an 
unnatural appearance and sometimes 
causing it to turn a yellow color later 
on. Furthermore, when the acid solu- 
tion is not thoroughly washed away, 
the destructive chemical action that 
may result, due to the chemical left 
in the pores of the stone, will often 
continue for some time, even years, 
after the cleaning is done. 

The steam cleaning process devel- 
oped and now in commercial use by 
reliable cleaning concerns in many 
parts of the United States, is far su- 
perior to the “sand-blast” and “‘acid- 
wash” methods and is more economi- 
cal and dependable. While the process 
has been developed primarily for 
cleaning limestone buildings, it is now 
employed quite generally for cleaning 
brickwork, terra cotta, granite and 
sandstone. 

After cleaning by this process, an 
old stone building invariably presents 
a natural weathered appearance, re- 
taining its natural surface and origi- 
nal color-tone with no suggestion of 
the roughened surface, dulled arrises 
and carving resulting from sand-blast, 
or the dead, bleached tone which is so 
noticeable with most of the stone 
buildings that have been subjected to 
acid-cleaning treatments. 


Suitable for New Stone 


This method of cleaning is suitable 
not only for old buildings but also for 
cleaning down new stonework. New 
stone cleaned with steam usually has 
a greater apparent range of color-tone 
and texture than when cleaned by 
hand because of the greater effective- 
ness of the steam jet and water in re- 
moving from the pores of the stone 
the stone dust and dirt which accumu- 
late during the cutting and setting 
of the stone. 

The following rates per nozzle have 
been reported, with steam at about 
150 lb. per sq. in. The commercial 
cleaning rate usually runs from 5 
cents to 10 cents per sq. ft. of surface 
cleaned. 

Building in Boston, Mass. 

1500 sq. ft. per 9-hr. day for new work. 

1000 sq. ft. per 9-hr. day for old work. 
Building in Bedford, Ind. 

Cleaned directly after completion— 

2400 sq. ft. per 8-hr. day. 

Building in Bedford, Ind. 

Orginal building 15 years old—addition 

3 years old—no discernable difference 

between old and new stonework after 

cleaning—1000 sq.ft. per 8-hr. day. 
Building in Washington, D.C. (marble 
and brick) 

11 stories high and several years old. 

Two nozzlemen working together, each 

nozzleman cleaning 1000 sq. ft. per 8-hr. 

day. 


For steam cleaning of limestone 
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buildings the procedure recommended 
is as follows: 

Steam should be generated in suf- 
ficient quantity to maintain the pres- 
sure required. A pressure of at least 
140 Ib., preferably 150 Ib., per sq. in. 
is required for old and dirty build- 
ings, although 100 to 120 Ib. is usu- 
ally sufficient for cleaning new build- 
ings. 

Steam and water are brought to 
the nozzle in separate hose, usually 
14 in. in diameter. The _ relative 
amounts of steam and water are con- 
trolled by quick-acting valves at the 
nozzle. Only sufficient water pressure 
is needed to carry the water to the 
nozzle, the velocity of the spray being 
imparted entirely by the steam. 

The steam cleaning process, using 
high pressure steam and water, is 
rapid, practical and economical and 
does not injure limestone, sandstone, 
brick or terra cotta. No dust, dirt or 
chemical is left on the surface or in 
the pores of the stone to cause un- 
sightly streaking of the building later 
during rainy weather. 

High pressure steam or water va- 
por (140-150 lb. per sq. in.) should 
be used for cleaning old, dirty stone- 
work, although new work may be 
cleaned with the ordinary boiler pres- 
sure of 100 to 120 Ib. 

(d) Water Vapor Cleaning—This 
is a method which employs the deliv- 


ery of a substantial volume of vapor- 


ized water under high temperature 
from a nozzle giving a broad, knife 
edged, high velocity jet, with pressure 
sufficient to penetrate minute crevices 
and carvings to dislodge, dissolve and 
completely carry away alkali, acid, 
soot, etc. The nozzle is held a few 
inches from the surface and, starting 
at the operator’s shoulder height, is 
moved in a horizontal sweeping mo- 
tion, working down. Only clear water 
is used and it must be softened with 
water-softening compound. 

The equipment used for vapor 
cleaning can likewise be used in ap- 
plying mild acid, alkali and soap so- 
lutions where their use is desirable. 
This method consists of three opera- 
tions :—pre-soaking thoroughly with 
water, or preferably with vapor; the 
application of the chemical solution of 
the desired strength, following the 
same procedure as for cleaning with 
vapor only; the rinsing of the surface 
again, using the same procedure as 
for cleaning with vapor. In switching 
from solutions to vapor, sufficient 
time must be allowed for the machine 
to clear itself (usually about three 
minutes). The rinsing of a section 
can be followed immediately by the 
pre-soaking of the next section, which 
gives a continuous operation. 

Where it js desired to combine va- 
por cleaning with hand application of 


Railway Engineering «a Maintenance 


chemical compounds, the method also 
consists of three operations; pre- 
soaking thoroughly both the section 
being cleaned and the adjacent area 
with water or preferably with vapor ; 
the application of chemical by a suit- 
able hand method (usually a brush) ; 
the thorough rinsing of the surface, 
following the same procedure as in 
cleaning with vapor only. 

Chemicals: Where chemicals are to 
be used in conjunction with either 
steam or vapor cleaning, the first con- 
sideration is that they shall in no way 
affect or disintegrate the surface to 
which they are applied. The speed 
with which excess grease or dirt re- 
acts to a chemical must be a secondary 
consideration. 

Soap: For hand application up to 
5 lb. to 5 gal. of water. For machine 
application up to 5 Ib. to 50 gal. of 
water. 

Provision should be made for over- 
coming the hardness of the water by 
using a water softening compound. 

Cleaning Compounds—A number 
of manufacturers make chemical com- 
pounds for specific cleaning purposes 
and the kind to be used must be de- 
termined from the cleaning work to 
be done. Manufacturers provide in- 
structions for their use. 

Acid Cleaning 

Acids-——-The following acids will 
meet nearly all requirements. 

Oxalic—Mild oxalic acid does not 
attack glass or metal to any extent. 
Used also for neutralizing salt efflor- 
escence. For application by hand, use 
1 lb. of Oxalic acid crystals to six 
gallons of water. For vapor machine 
application, use up to 6 lb. for 50 gal. 
of water. Use no water softener when 
adding acid to a vapor machine solu- 
tion tank for applying the solution 
from the machine, but for rinsing, 
soften the water in the regular man- 
ner. 

Muriatic—Stronger, more power- 
ful than Oxalic. Does not materially 
affect glass, works a little on mortar. 
Has a tendency to discolor light col- 
ored brick. For hand application, use 
1 to 2 gal. to 10 gal. of water. Rubber 
gloves should be worn. For machine 
application, use 1 to 3 gal. to 50 gal. 
of water. Use no water softener when 
adding acid to the solution tank, but 
for rinsing, soften the water in the 
usual manner. 

Hydro fluoric—Readily attacks sil- 
ica and glass ; therefore, all glass must 
have a protective covering, preferably 
of grease or paraffine. Very small 
areas should be cleaned at a time so 
that the acid does not begin to dry out 
before it is thoroughly rinsed. This 
acid can be applied by hand only. The 
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safety precautions already given un- 
der the heading “Acid Washing” 
should be carefully observed. Solution 
strength, one-half to one pint of com- 
mercial acid to five gal. of water. The 
use of this acid is not recommended 
except in extreme cases. 


Types of Surfaces 


Brick—Yellow, buff and all light- 
colored press brick may be cleaned 
with steam or vapor only, or cleaning 
compounds. Tapestry, ruffles and red 
common brick may be cleaned with a 
cleaning compound in conjunction 
with steam or vapor. Glazed brick’ 
may be cleaned with soap or a clean- 
ing compound if a cleaning agent is 
desirable. Never use hydrofluoric 
acid. 

Terra Cotta—Glazed or unglazed. 
May be cleaned with steam or vapor 
only; cleaning compound or soap. 
Never use hydrofluoric acid. 

Granite—Refer to portion of report 
under caption of “Acid Washing.” 

Marble—May be cleaned with 
steam or vapor only; soap or clean- 
ing compound. 


Removal of Stains 


Following are some methods rec- 
ommended for the removal of various 
types of stains from masonry: 

Paint Stains:—For fresh paint, ap- 
ply a commercial paint remover, or a 
solution of tri-sodium phosphate in 
water—2 lb. of tri-sodium phosphate 
to 1 gal. of water. Allow to stand and 
remove paint with a scraper or wire 
brush. Wash with clear water. For 
old, dried paint organic solvents sim- 
ilar to the above may not be effective, 
in which case it must be ground off by 
sand blasting or scrubbing with steel 
wool, provided, of course, that the 
texture of the masonry surface is 
such that the possible injury thereto 
by this treatment will be compensated 
by the results gained. 

Smoke Stains:—Make a smooth, 
stiff paste of trichlorethylene and 
powdered talc and apply to the stain 
with a trowel. Scrape off when dried 
and repeat until the stain has disap- 
peared, then wash thoroughly with 
clean water. Keep covered to prevent 
rapid evaporation. If a slight stain is 
left after several applications, wash 
thoroughly with the following : 

Dissolve 2 lb. of tri-sodium phos- 
phate in 5 qt. of water. In a separate 
vessel make a smooth, stiff paste of 
12 oz. of chloride of lime in water. 
Pour the former onto the paste and 
stir thoroughly. When the lime has 
settled, draw off the clear liquid and 
dilute with equal parts of water. Make 
a stiff paste of this with powdered 
tale and apply in the same manner as 
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directed above. Precaution should be 
taken to ventilate a closed space in 
which trichloretheylene is used, as 
the fumes are harmful. 

Coal Smoke Stain:—Scrub with 
powdered pumice and a wire brush. 
This is an alternate method to the one 
given above. Painters Magazine rec- 
ommends a solution of one gallon of 
soft soap, two pounds of powdered 
pumice and one pint of liquid ammo- 
nia, beating the mixture well. Apply 
a fairly thick layer with a fibre brush, 
allowing it to remain about 20 min- 
utes, then rub it in with a good stiff 
scrubbing brush, using plenty of el- 
bow grease. Use a large sponge to 


Dilute Muriatic 
Acid, Followed by 
Washing With Hot 
Water and Steam 
Removed a Heavy 
Incrustation of Dirt 
and Soot From this 
Building 


remove the lather and then rinse with 
clear water. This, if properly done, 
will remove the most stubborn case of 
discoloration by coal smoke. 

Oil Stains:—(2 Methods) (1.) 
Make a paste of a solution of one 
pound of tri-sodium phosphate to one 
gallon of water and whiting. Spread 
this paste in a layer about one-half 
inch thick over the surface to be 
cleaned and leave until it dries, ap- 
proximately 24 hr. Remove the paste 
and wash surface with clear water. 
(2.) Saturate a blotter with either 
amyl acetate or benzene and place it 
over the stain, making sure that the 
blotter extends well over the bounda- 
ries of the stain. Place a hot iron, or 
preferably a hot slab of stone, over 
the blotter. This hastens the evapora- 
tion of the solvent and consequently 
hastens the removal of the stain. 
Where the stain is hard to remove, 
the treatment must be repeated. 

Tar Stains:—Scrape off all the tar 
possible with a sharp edged instru- 
ment, being careful not to smear the 
adjoining surface during the opera- 
tion. After this has been done, follow 
direction No. 2 for the removal of 
oil stains, taking care to change blot- 
ters after the old one has become sat- 
urated with tar. The operation usually 
has to be repeated several times. 

Tobacco Stains:—Dissolve two |b. 
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of tri-sodium phosphate in a gallon of 
hot water. Mix 12 oz, of chlorinated 
lime to a paste in a shallow enamel 
pan by adding water slowly and mash- 
ing lumps. Pour this and the tri-sodi- 
um phosphate into a stoneware jar 
and add water until approximately 
two gal. are obtained. Stir well, cover 
the jar and allow the lime to settle. 
In using this on tobacco stains, add 
some of the liquid to powdered tale, 
mix until a thick paste is obtained and 
apply as. a poultice one-fourth inch 
thick with a trowel. If it is desired to 
apply this with a brush, add about one 
teaspoon of sugar to each pound of 
powdered tale. When dry, scrape off 


the poultice with a wooden paddle. 
This mixture is a strong bleaching 
agent and is corrosive to metals; 
hence in using it, care should be taken 
not to drop it on colored fabrics or 
metal fixtures. 

Tron Stains:—Brown cement stain 
should not be confused with brown 
stain caused by rusting ironwork sim- 
ply because they may have a similar 
color and appearance, as rust stains 
will only be found where the masonry 
adjoins rusting ironwork. 

The following treatments have each 
been used successfully for eliminating 
brown rust stains: 

(1.) Scrub with a hot concentrated 
solution of oxalic acid. The objection 
to this is that this acid may cause some 
noticeable etching of the surface of 
the masonry, but this is not usually 
very bad because of the formation of 
an insoluble calcium oxalate film on 
the surface of the masonry. Where 
used, it is advisable to follow this ap- 
plication with a thorough drenching 
with water from a hose. 

(2.) Mix seven parts of lime-free 
glycerine with a solution of one part 
sodium citrate in six parts of luke- 
warm water and make it a thick paste 
with whiting or kieselguhr. Apply the 
paste to the stain with a trowel and 
scrape it off when dried out. Repeat 
until the stain has disappeared, and 
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then wash thoroughly with clean water. 

(3.) Iron stains can be removed 
with sodium hydro-sulphite. As a pre- 
liminary treatment, dissolve one quart 
of sodium citrate in six parts of wa- 
ter and apply this to the stain by sat- 
urating white cotton in the solution 
and placing it over the stain. Leave 
this on the stain while the materials 
for the following treatment are being 
prepared : 

If the stained stone is in a horizon- 
tal position, sprinkle a thin layer of 
hydro-sulphite crystals over the stone, 
moisten with a few drops of water 
and cover with a thick paste made of 
whiting and water. If the stain is ina 
vertical position, place the whiting on 
a plasterer’s trowel, sprinkle a layer 
of hydro-sulphite crystals on the face, 
moisten slightly and apply it over the 
stain. Leave this for one hour and 
remove. If the stain is not all re- 
moved, repeat the operation. When 
the stain disappears, rinse the surface 
thoroughly with clear water and make 
another application of the citrate so- 
lution, as in the first operation. The 
purpose of the sodium citrate treat- 
ment is to prevent the reappearance 
of the stain. Occasionally, in treating 
iron stains with sodium hydro-sul- 
phite, the original brown stain may 
change to black. If hydrated lime is 
used instead of whiting for the poul- 
tice, this nearly always occurs. In case 
a black stain occurs, it should be 
treated with hydrogen peroxide until 
it is oxidized back to a brown color; 
then proceed with the hydro-sulphite 
treatment as above. 

Green Stains: (From copper and 
bronze)—Such stains are usually 
found on the bases of bronze statuary 
or where bronze plates are attached to 
stone. The stains are nearly always 
green, but bronze apparently causes 
brown stains in some cases. 

Scrub the stone with a dilute solu- 
tion of potassium-cyanide containing 
from one to two ounces of the cyanide 
per quart of water, or in lieu of this 
use a sodium-cyanide solution of the 
same strength for the scrubbing of 
stone. This will generally remove such 
staining completely and leave no ap- 
parent bad effects on the surface of 
the stone. It is advisable to follow 
this treatment by a thorough drench- 
ing of the surface with water from a 
hose. It should be kept in mind that 
potassium-cyanide is very poisonous 
and in that respect is dangerous to 
use, so operators should be equipped 
with rubber gloves. 

Blood Stains :—Wet the stain with 
water; then dust over with a thin, 
even layer of sodium peroxide. Then 
sprinkle with water. Care must be 
taken not to breathe any of the perox- 
ide dust or allow it to come in contact 
with the skin as it is very caustic. 
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\llow the peroxide to remain a 
few minutes, then scrub vigorously 
with copious amounts of water. This 
removes the stain and it is seldom 
necessary to repeat the operation. 
After the sodium peroxide has been 
washed off, scrub with a ten percent 
solution of formic acid. The acid wash 
neutralizes the last alkaline traces left 
by the sodium peroxide. It is best to 
see a druggist regarding the dilution 
of the formic acid. 

Brown Stain and Discolorations :— 
No treatment, so far, has been found 
successful for the removal of the 
brown stain due to staining cements 
when the wall is wet. For this reason, 
before any treatment is undertaken 
for its removal, all leaks into the wall 
must be stopped. Many people prefer 
not to attempt artificial removal of 
this stain for, when the wall dries out, 
natural weathering agencies will usu- 
ally remove it in a short time, leaving 
no trace behind. 

If the stain covers a large area, 
clean it off with steam, under approxi- 
mately one hundred pounds pressure, 
ejected from a flat nozzle. This is eas- 
ily done by simply playing the steam 
over the stain until it is removed. This 
treatment must be followed immedi- 
ately with a scrubbing with a ten per- 
cent solution of formic acid. 

If small areas are to be treated or if 
the use of steam is not advisable, the 
following poultice treatment may be 
used. Mix paper pulp or some other 
fibrous material with enough fireclay 
to give it workability when moistened. 
An alkaline poultice and an acid poul- 
tice are made from this. 

Mix part of the semi-dry paper 
pulp-fireclay mixture with a solution 
containing 3.8 oz. of sodium carbo- 
nate per gallon.of water until it can 
easily be worked under a trowel. Plas- 
ter this over the stain, extending it 
to the edges of the stone that is being 
treated. After twenty-four hours re- 
move the poultice. Due to the paper 
mat, it will peel off easily, leaving the 
stone nice and clean. This is followed 
immediately with a poultice made 
from the unused semi-dry paper pulp- 
fireclay mixture moistened to a work- 
ing consistency with a ten percent 
solution of formic acid. This second 
poultice prevents the immediate re- 
currence of the stain. 

Formic acid may be purchased in 
varying concentrations and a druggist 
or a chemical supply house should be 
seen regarding its dilution. 


Steam Equipment 


(d) Machines:—Several methods 
have been employed successfully for 
the production of steam: 

\n ordinary pigh pressure steam 
boiler is perhaps the most common 
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source. A boiler capacity of about 12 
hp. per nozzle is required. One com- 
pany has developed a special oil-fired 
portable steam plant weighing about 
2,000 tb., and costing about $1,600, 
exclusive of truck mounting, with a 
capacity of one large nozzle or two 
small ones. Another company manu- 
factures a steam machine weighing 
about 1,000 Ib. in the stationary type, 
and 1,300 Ib. in the portable type, 
costing $645 up, depending upon the 
auxiliary equipment and type of unit 
purchased. A cleaning unit is now be- 
ing manufactured by still another 
company which, in a trailer type, sells 
for approximately $1,000; in a port- 
able type for approximately $850, 
and in a stationary type for about 
$750. There is still another company 
which produces water vapor machines 
which are available in several port- 
able, trailer and stationary types. 


Tuck-pointing and Caulking 


(a) Mortar, Color, etc-—After the 
wall surface has been cleaned, in most 
cases any defects in the mortar joints 
will show up very plainly. All defec- 
tive mortar joints should be thor- 
oughly cleaned out and pointed up 
with mortar consisting of proper pro- 
portions of well-graded sand, cement 
and lime putty, with the addition of 
such coloring matter as may be re- 
quired to match the color of existing 
joints. Before proceeding with the 
tuck-pointing, two or three samples 
with different amounts of added mor- 
tar color should be prepared to obtain 
the correct color matching. 

(b) Caulking Around Windows :— 
It is generally found in buildings that 
the joints between the window and 
door frames and the masonry walls 
will leak air and allow dirt to sift in. 
These joints should be thoroughly 
caulked with an elastic non-drying, 
non-staining compound which can be 
forced deep into the narrow cracks 
with a pressure gun. In addition, par- 
apet walls which have copings of 
stone, terra cotta or pre-cast concrete 
blocks can be sealed more tightly and 
effectively with a good caulking com- 
pound than if re-pointed. There are 
several recognized good brands of 
caulking compound and it is impor- 
tant to exercise care in selecting the 
brand to be used. 

It is inadvisable to say that any one 
particular method is superior to all 
others for all cleaning purposes, for 
each has its specific field. The follow- 
methods, given in preferential order 
as regards their possible deleterious 
effect upon a building, cover almost 
any building cleaning which may be- 
come necessary : 

Water vapor cleaning 

Steam cleaning 
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Acid washing (excluding hydrofluoric 
acid) 

Sandblasting 

Hydrofluoric acid washing. 


The first two methods will, in most 
cases, be more economical and cause 
less disturbance of normal operations 
in and about the premises being 
cleaned. Either method can be com- 
bined with the use of commercial 
cleansing solutions and thereby pro- 
duce satisfactory results in almost all 
cases except buildings where exces- 
sive carbonization has occurred on the 
masonry surfaces. 

So-called bleaching agents, which 
some building cleaning contractors 
recommend, have not proven so far 
to be entirely satisfactory. While they 
will bleach the masonry surface, this 
effect is usually maintained for a short 
time only, after which there is a 
noticeable yellowing of the surface. 

Quite naturally there will be some 
difference of opinion as to advisability 
of cleaning railroad buildings with 
railroad bridge and building forces. 
There seems to be no substantial rea- 
son why masonry buildings cannot be 
cleaned by bridge and building forces, 
if they are furnished proper equip- 
ment and given complete instructions 
in the method to be followed. After 
determining the method which seems 
most suitable to the particular type 
of cleaning work to be handled, the 
necessary portable equipment and ap- 
purtenances can then be obtained. 
Manufacturers furnish complete in- 
structions for the operation of their 
equipment and usually will furnish an 
experienced man to give a practical 
demonstration in its use. 

Building cleaning by bridge and 
building forces, however, has its lim- 
itations. All buildings over two, or 
possibly three stories in height and 
probably also all buildings located in 
large cities where reputable building 
cleaning contractors operate, should 
be cleaned by contract. In the first in- 
stance, it would be expensive to pro- 
vide additional hoisting cables, hose 
and other accessories for the higher 
operations, for the comparatively few 
instances they would be required. 
Further, only men who follow build- 
ing cleaning work as a regular voca- 
tion should handle and work from 
scaffolds at heights of more than two 
or three stories. In the second in- 
stance, building cleaning contractors 
are generally familiar with local ordi- 
nances governing such work in cities 
and it is possible that local ordinances 
provide that such work can only be 
done by licensed contractors. 

Eliminating the buildirigs covered 
by the preceding paragraph still leaves 
the bulk of the masonry buildings to 
be found on most large railroads as a 
possible field for cleaning operations 
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by bridge and building forces. Un- 
doubtedly a considerable saving can 
be effected by using these forces for 
building cleaning operations, particu- 
larly where the buildings to be cleaned 
are remote from cities where reput- 
able contractors are located. The 
cleaning of railroad buildings, par- 
ticularly passenger and freight sta- 
tions, office buildings, etc., is definite- 
ly important and the success of doing 
such work by bridge and_ building 
forces depends upon the effort put 
forth by supervisory officers in ob- 
taining all available information as to 
methods, use of equipment, cleaning 
compounds, ete., and seeing that it is 
received and understood by the fore- 
men who are to execute the work. 
Incidentally, the portable type of 


Conserving Bridge, 


THE conservation of materials is not 
new to bridge and building men, hav- 
ing been followed since the first rail- 
road was built. While it has always 
been important, it probably was never 
as important as at the present time. 
Heretofore it has generally been a 
matter of primary concern to the rail- 
roads alone, but now it affects the wel- 
fare of the entire nation. 


Reasons for Conservation 


The reasons for the conservation of 
materials are varied and the impor- 
tance of these reasons has also varied 
at different times. One reason which 
we have always had with us is that of 
economy. It always has been—and of 
course always will be—good practice 
to make use of secondhand materials 
and equipment where such use in the 
long run is more economical than the 
purchase of new materials and equip- 
ment. Often, however, the use of 
secondhand materials is brought about 
through the inability to purchase like 
new materials. During the depression 
this was prevalent because the low 
earning power of most railroads made 
funds unavailable to buy new equip- 
ment and materials, even when it was 
economical to do so. We are again 
faced with inability to obtain many of 
the things which we need or could use 
economically, not generally because of 
lack of funds but because of the great 
need of these same materials by our 
armed forces, and we are again faced 
with the necessity, regardless of the 
economics thereof, for substituting old 
for new, which is merely another way 
of saying “conservation of materials.” 
This goes even further than the mere 
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cleaning equipment referred to earlier 
in this report is also adapted to the 
cleaning of gasoline motor cars, 
trucks, buses and equipment where 
grease, oil and dirt accumulate, and in 
pre-cleaning frame buildings before 
repainting. 

Committee—W. A. Huckstep (chair- 
man), gen. supv. bldg., M. P., St. Louis, 
Mo.; H. M. Harlow (vice-chairman), 
asst. supv. b. & b., C. & O., Clifton Forge, 
Va.; F. W. Dayton, arch. draftsman, C. 
& N. W., Chicago; L. C. Hinsch, instru- 
mentman, C. M. St. P. & P., Savanna, IIL; 
C. Holland, asst. engr., C. M. St. P. & P., 
Minneapolis, Minn.; F. L. Koehler, div. 
engr., C. & O., Ashland, Ky.; S. E. Kven- 
berg, asst. engr., C. M. St. P. & P., Chi- 
cago: M. Meyer, supv. b. & b., C. & W. L, 
Chicago; K. L. Miner, supv. b. & b., N. 
Y. C., Albany, N. Y.; H. J. Powell, paint- 
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F. G. Campbell 


Chairman 


inability to obtain new materials since 
it is now our patriotic duty to avoid, in 
so far as possible, the use of any of the 
critical materials needed in national 
defense, or offense, even when we 
can secure them. Therefore, our first 
thought must not be, “Can I secure 
the new materials and equipment 
which I need” but, rather, “Have I 
anything old which I can use?” and 
thus avoid or postpone even the en- 
deavor to secure new materials and 
equipment. Because of present con- 
ditions, it is the purpose of this report 
to go the limit in conservation of ma- 
terials, regardless of the economies 
thereof. 

One important phase of the con- 
servation of materials is the securing 
of the maximum life of materials in 
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er foreman, N. Y. C., Malone, N. Y.; 
F. R. Spofford, supv. b. & b., B. & M,, 
Boston, Mass.; M. Stein, engr. draftsman, 
C. & N. W., Chicago; J. S. Vreeland, asso. 
ed., Railway Engineering and Mainten- 
ance, Chicago; L. C. Winkelhaus, arch. 
engr., C. & N. W., Chicago; H. O. Wray, 
engineer maintenance of way, Tex. Cent., 
Texas City, Texas. 


Discussion 


In a short discussion, Chairman 
Huckstep explained that the many 
commercial caulking compounds avail- 
able have widely different prop- 
erties, and suggested, therefore, that 
before purchasing a caulking com- 
pound, one should investigate it care- 
fully to be sure that it will be suit- 
able for the work in mind. 


Building and Water Service Materials 


initial service. This is generally good 
maintenance practice at any time, 
since it will usually result in econ- 
omies. At this time more frequent 
and probably more careful inspections 
should be made of our present struc- 
tures. Steel structures should be 
cleaned and painted with sufficient 
frequency to reduce to a minimum loss 
through rust or other corrosive action. 
Wood structures should be kept 
tightened to avoid mechanical wear 
and, wherever necessary, should be 
painted to retard decay. All materials 
in service should be kept as free as 
possible from moisture and _ dirt. 
Minor repairs to composite structures, 
such as roofs, should be made when- 
ever opportunity arises. This may 
not always be economical but will con- 
serve materials since it will postpone 
the time when renewals of entire facil- 
ities must be made. 


Use of Welding 


The welding torch has proved to be 
of marked aid in the prolongation of 
the service life of steel structures. 
When girders are reduced through 
corrosion near the end bearing plates 
to the extent that they need repairs, 
the wasted steel can be restored to its 
original strength by welding plates on 
the angles and webs. These plates can 
often be secured from our stores of 
secondhand materials. 

Some of our older steel structures 
were designed for lighter loads than 
they are now required to carry. Many 
of these structures can be strength- 
ened by welding to them additional 
stiffener angles or other additional 
support, thereby keeping in service for 
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a number of years structures which 
would otherwise have to be replaced 
through a large expenditure of steel 


tor a new structure. 


Greater Use of Secondhand 
Materials and Equipment 


Whenever it is necessary to build 
a new facility, to acquire new equip- 
ment, or to make extensive repairs to 
existing facilities and equipments, a 
careful check and inspection should 
be made of all secondhand materials 
on hand which may possibly be of use, 
before ordering any new materials. 
The general scrap dock often proves 
to be a source of such materials. Often 
materials which cannot be used by an- 
other department, can be used to ad- 
vantage by the bridge and building de- 
partment. This is true especially of 
materials scrapped by the car depart- 
ment through the dismantling of cars. 
As a minor example, reasonably good 
rail clips can be made from car scrap. 
Car rods can be threaded and made 
into bolts. Scrap steel plates from 
gondola and hopper cars make excel- 
lent bridge floors and can also be used 
extensively for the protection of ties 
from ash pan dumpings in the vicinity 
of coal and water stations. Planks 
from the sides of wood side gondola 
cars can be used extensi¥ely in plat- 
forms, temporary crossings, scaffold- 
ing, and for many other purposes. 
Car steel can be cut into satisfactory 
reinforcing rods. 

A common type of construction for 
cinder pits is a heavy plate bearing 
upon the concrete wall to carry the 
running rail. Because of rapid de- 
terioration, these plates have to be 
renewed frequently. Plate steel is 
now almost impossible to obtain. A 
very satisfactory substitute is the con- 
creting of short pieces of scrap rail, 
base up, in the top of the wall. The 
running rail can then be clipped to 
these transverse rails. 

Equipment can, when necessary, 
usually be continued in service almost 
indefinitely through repairs. True, 
this may not be economical, but under 
present conditions it must be done to 
the limit of our ability. Also new re- 
pair parts are now often difficult and 
sometimes impossible to obtain. Dil- 
igent search, however, will sometimes 
disclose that parts from discarded ma- 
chines, possibly of an entirely differ- 
ent type, may be used. Often obsolete 
or worn-out machines, or major parts 
thereof, may be converted to other 
uses. For example, chassis of track- 
mounted air compressors and concrete 
mixers can be made into very accept- 
able heavy push cars. Cables, on 
cranes and hoists, which have become 
inadequate in their original location 
can be passed along to lesser require- 
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ments, thus considerably reducing the 
necessity for new cable. 

Probably one of the most fertile 
fields in the conservation of materials, 
but also probably the one given the 
least thought, is the use of secondhand 
timber. We know of a recent case 
where a steel trestle had, through 
deterioration, become so weakened 
that it was approaching an unsafe con- 
dition. Under ordinary conditions, 


“Steel Structures 
Should Be Cleaned 
and Painted With 
Sufficient * Frequen- 
cy to Reduce to a 
Minimum Loss 
Through Rust or 
Other Corrosive 
Action” 


this trestle should have been com- 
pletely renewed in kind but this would 
have required a large amount of new 
steel. Temporary repairs were made 
by placing wooden helper bents along 
-ach side of the old steel bents. These 
wooden bents were made entirely of 
secondhand timber, most of which was 
recovered from a dismantled wooden 
coal chute and from the sound por- 
tions of stringers recovered from the 
renewal of a timber trestle. The job 
is not sightly and it was probably un- 
economical ; however, it will last for 
several years and the use of a large 
amount of new steel has been post- 
poned, it is hoped, for the duration of 
the emergency. 

A source of much valuable second- 
hand timber for the bridge and build- 
ing man is the creosoted track ties dis- 
carded by the track department. Such 
ties are often removed from the track 
on account of splitting or spike cutting 
and contain no decay. Even when 
such ties are removed on account of 
decay, the decay is usually localized 
and the majority of the tie is still 
sound. These ties make excellent 
cribbing and retaining walls. Sound 
portions of such ties can also be used 
in the building of catch basins. In 
such use they will not, of course, last 
forever, but we believe that in these 
uses, where no mechanical wear is en- 
countered, the length of their service 
life will be considerable. 

The substitution, through change in 
design, of less critical new materials 
for those highly critical is probably not 
within the scope of this committee. 
It is, however, of such vital impor- 
tance at the present time that we feel 
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it should at least be mentioned in 
passing. Steel is probably the mate- 
rial most needed in the greatest vol- 
ume by our armed forces. The de- 
signer of new structures can greatly 
reduce the consumption of steel by the 
substitution of other materials, espe- 
cially creosoted timber and concrete. 
The art of preservation of timber has 
now advanced to the point where its 
use in place of steel should be given 


careful consideration. While rein- 
forced concrete does, of course, re- 
quire some steel, its more extended use 
will greatly reduce our requirements 
for steel plates and shapes. 


Salvage and Rehabilitation 


In addition to the added thought 
which we must now give to the use of 
secondhand materials, we must give 
equal thought to the procuring of such 
materials. This leads us to a study 
of the proper methods of salvaging 
and rehabilitating used materials. Be- 
fore any structure is dismantled, the 
building superintendent or engineer in 
charge should make a careful inspec- 
tion to determine the best method of 
removing the materials with the least 
possible damage. This will probably 
require a great deal more labor than 
was used on similar projects in the 
past. He should probably plan to 
leave his cutting torch in the shop. 
During the past few years we have 
undoubtedly saved a great deal of 
money through the use of this very 
efficient tool ; however, in making this 
saving, we have reduced to scrap a 
great deal of steel which could have 
otherwise been used. Now our major 
problem is not the saving of money 
but the saving of vital materials. Let 
us then, for the emergency, lay aside 
the cutting torch in so far as it is an 
instrument of destruction. In recover- 
ing steel members, it has been cus- 
tomary in the past to burn them off 
near the end supports, which facil- 
itates removal but destroys the con- 
necting members. If, however, we are 
to go the limit in our conservation 





November, 1942 


program, this practice must be dis- 
continued and all members, even in- 
cluding bolts and nuts, must be care- 
fully removed and saved. Salvaged 
steel should be cleaned and painted 
as quickly as possible, and if not re- 
used immediately, should be carefully 
classified and stored. 

In the recovery of flanged pipes, the 
flanges, bolts and gaskets should be 
removed carefully. They should be 
cleaned immediately and, if it is prob- 
able that they will be stored for some 
time, they should be given a coat of 
preservative oil or paint. In recover- 
ing pipe with screwed couplings, it is 
often found that the couplings cannot 
be broken loose. In such cases the 
pipe should be cut off as close to the 
coupling as possible and rethreaded, 
thus preserving almost the entire 
original length of the pipe. 

In the salvaging of lumber and 
other materials, care should be taken 
to reduce breakage to a minimum. All 
nails and bolts should be removed as 
soon as possible. If the timber re- 
covered has been treated with creosote 
or other preservative, all bolt and 
spike holes—especially those which do 
not extend through the entire timber 
—should be plugged with creosoted 
plugs. All split and decayed sections 
of recovered timber should be re- 
moved immediately. Dirt and other 


Before Any Struc- 
ture Is Dismantled, 
Study Should Be 
Made to Determine 
the Best Method of 
Removing the Ma- 
terials with the 
Least Possible 
Damage 


foreign matter should, in so far as 
possible, be removed immediately from 
the recovered timber. 

Often considerable work of rehabil- 
itation must be done on the recovered 
materials before they can be reused. 
The processes which must be used are 
too numerous for detailed considera- 
tion, but are usually obvious. Often 
bolts which have been recovered have 
damaged threads. These must be re- 
threaded and in some cases the dam- 
aged threads must be removed, with 
the result that the reclaimed bolts are 
somewhat shorter than the original 
ones. Spikes, bolts and drift pins will 
often have to be straightened. Re- 
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covered valves are often in need of 
repair before they can be returned to 
further use. It is important that this 
rehabilitation work be done as quickly 
as possible after the materials are 
salvaged. This will make the mate- 
rials available for emergency use and 
thus avoid the use of new materials, 
either from stock or purchase. Also, 
if such salvaged material is allowed to 
remain as recovered for a considerable 
length of time, the use for which it is 
intended may be. lost sight of and it is 
likely to be kicked around and even- 
tually reach the scrap pile instead of 
being used to better purpose. 

Of equal importance with the sal- 
vaging and rehabilitation of materials 
is their care after those processes have 
taken place. Foremen and others in 
charge of materials should be taught, 
especially at this time, to give equal 
thought and effort to the care of usable 
material as they do to the care of new 
material. Usable lumber, where pos- 
sible—especially if untreated—should 
be stored under cover. If it is neces- 
sary to store it outside, provision for 
the circulation of air should be the 
same as in the storing of new lumber. 
Usable steel, after having been cleaned 
and painted, should be placed on 
blocking above the ground and care 
should be taken so that it does not 
come in contact with cinders, dirt or 


other foreign matter. Small hardware 
should be stored and classified in bins 
in the same manner as is usually fol- 
lowed with new hardware. A com- 
plete inventory of all usable material 
should, so far as possible, be available 
at all times, since this is a necessary 
aid to the most extensive use of usable 
material in the planning of work. 


Committee—F. G. Campbell (chairman), 
asst. ch. engr., E. J. & E., Joliet, Ill.; M. 
D. Carothers (vice-chairman), div. engr., 
Alton, Bloomington, I1l.; W. L. Anderson, 
off. engr., C. & N. W., Chicago; M. L. 
Bardill, asst. engr., C. M. St. P. & P,, 
Savannah, Ill.; W. H. Begeman, for. b. 
& b. M. P., Jefferson City, Mo.; H. F. 
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Bird, asst. supv., b. & b., N. Y. C., Syra- 
cuse, N.Y.; S. T. Corey, asst. br. engr., 
C. R. I. & P., Chicago; H. G. Johnson, 
instman., C. M. St. P. & P., Ottumwa, Ia.; 
A. C. Jones, supv., b. & b., Sou., Parish, 
Ala.; C. R. Knowles, supt., w. s., retired, 
I. C., Chicago; L. R. Pennington, supv., 
b. & b., C. & N. W., Chadron, Neb.; L. F. 
Pohl, asst. engr., C. M. St. P. & P., Miles 
City, Mont.; F. A. Scites, supv., b. & b. 
& w. s, C. & O., Huntington, W. Va.; 
C. W. Stephens, asst. engr., struc., D. & 
H., Albany, N.Y.; and G. L. Summers, 
w. s. reprman., M. P., Bismarck, Mo. 


Discussion 


A. Chinn (Alton) said that he was 
particularly impressed by the state- 
ment in the report that under pres- 
ent conditions materials must be sal- 
vaged because of scarcity rather than 
for the sake of economy. “Up to 
now,” he said, “we have habitually 
figured how much we were saving in 
dollars and cents through the recov- 
ery and salvage of materials, but to- 
day we are making our calculations 
on the basis of the number of units 
of material, with only incidental con- 
sideration of cost.” Mr. Chinn illus- 
trated this changed viewpoint by re- 
lating that several years ago his road 
had abandoned a branch line that had 
a considerable number of cast iron 
culverts, which were left in place be- 
cause the cost of recovery would have 
been more than the value of the ma- 
terial; yet today his forces are back 
on this line taking out the culverts. 

L. D. Garis (C. & N. W.) inquired 
what latitude should be allowed fore- 
men with respect to departing from 
standards where structures must be 
repaired or parts replaced. As a part 
of this discussion W. A. Huckstep 
(M.P.) inquired as to what substi- 
tutes are available for gutters and 
downspouts, and Chairman Campbell 
replied that some buildings have gut- 
ters and downspouts that do not need 
them. Partly in reply to Mr. Garis’ 
inquiry, R. E. Caudle (M.P.) said 
that it is the policy on his road to 
keep structures to standard so long as 
the materials to do so remain avail- 
able, and then to alter these require- 
ments only to the extent of using 
second hand materials. For a number 
of years, Mr. Caudle said, the branch 
lines on his road have been maintained 
with the better materials salvaged 
from the main lines, but from now on 
it will be necessary to use every scrap 
of old material that can be salvaged. 
In connection with the use of second- 
hand material for strengthening steel 
bridges, G. S. Crites (B. & O.) em- 
phasized the desirability of securing 
plans for the work from a steel de- 
signer before the material is welded, 
rather than to leave the application to 
the ingenuity of the welder. 
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Conserving Track Spikes 


At present when it is increasingly necessary to conserve 
steel for military uses, to what extent is it practical to 
straighten and reuse bent spikes in ordinary maintenance? 


When laying released rails? 


spikes? 


Same in War or Peace 


By A. CHINN 
Chief Engineer, Alton, Chicago 


Good practice in straightening and 
reusing bent track spikes is no differ- 
ent in war time from that which 
should be followed at any other time, 
but because of the scarcity of metal in 
war time it may hecome necessary to 
follow their reclamation more closely 
than usual to know that every spike 
that is reclaimable is salvaged and re- 
used. It is very easy to throw bent 
spikes on the scrap pile and then for- 
get about them. 

A bent spike that has been straight- 
ened properly and which has a full 
head and shank, is good for any use 
where a spike, new or second hand, is 
needed, and it should be so used. If 
it has lost section through corrosion 
or wear, it should be classified as re- 
usable or scrap, according to its con- 
dition. Some judgment will be re- 
quired to sort out those spikes that 
are not fit for further use and are, 
therefore, definitely scrap. Those that 
are to be straightened and reclaimed 
should be sorted and classified for use 
according to their condition. Those 
that have not lost section in the head or 
shank can be marked first grade and 
reused for any purpose. Those that 
have lost some, but not too much sec- 
tion, may be marked second grade and 
used in yards and hack tracks. Those 
that have lost considerable section, es- 
pecially throat-cut spikes, but still have 
a fairly good head, may be marked 
or classified as third grade and used 
as tie-plate hold-down spikes. 


Vew rail? 


To reuse worn 


It is poor economy to salvage and 
straighten these spikes by section or 
extra gangs in the field. They are not 
equipped for such work and the men 
in them are too busy with other tasks 
to take time out to do it. All spikes 
not immediately reusable, should be 
sent to the stores department reclama- 
tion plant where they can be sorted 
and reclaimed in accordance with 
some systematic and effective plan. 


Not in the Field 


By F. H. McKenney 
District Engineer Maintenance, Chicago, 
3urlington & Quincy, Omaha, Neb. 


Ordinarily it is not practical to do 
much spike straightening in the field. 
All good spikes should be reused in 
ordinary maintenance, and those that 
are badly bent, cut or otherwise dam- 
aged, should go to the reclamation 
plant for sorting and straightening, to 
be sent out as second-hand spikes for 
branch-line use. 

When laying released rail, it is the 
usual practice to use up to 50 per cent 
of second-hand spikes, placing the 
new spikes on the gage side of the rail 
and the old spikes on the outside. 
None but full-section straight spikes 





Send your answers to any of 
the questions to the What’s 
the Answer Editor. He will 
welcome also any questions 
you wish to have discussed. 
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To Be Answered 
in January 


1. In view of the extreme demand 
for cars, what measures can be taken 
to insure the prompt release of rev- 
enue cars containing company ma- 
terial? Of specially assigned cars? 

2. In view of the record traffic now 
being handled, and considering its im- 
portance, what precautions should be 
taken to prevent failure of coaling 
plants that are not considered neces- 
sary under normal operations? Who 
should look after this? 

3. What are the most common 
causes of failure of power machines 
and tools? What can be done to pre- 
vent them? 

4. Is it desirable to make changes 
in present bridge-inspection practices 
for the duration of the war? Why? 
What changes? Are there disadvan- 
tages? 

5. To what extent should consider- 
ations of economy now be ignored in 
the reclamation and recovery of ma- 
terials for reuse? What materials? 
Why? 

6. In view of the restrictions on 
highway vehicles and the increasing 
lack of suitable train schedules, what 
methods can be employed to get re- 
pair men to water stations in cases of 
emergency? To transport men and 
materials in routine maintenance? 

7. In what ways can the life of 
switch points be extended? What pre- 
cautions should be observed? What 
are the advantages? The disadvan- 
tages? 

8. What characteristics of paint 
will insure the more economical use 
of both paint and labor? 





should be reused when laying released 
rail in main-line tracks, and any worn 
spikes that are reusable should be 
saved for light-service yard and in- 
dustrial tracks. Badly cut or corroded 
spikes should be scrapped. 
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New spikes should be used when 
laying new rail and the second-hand 
spikes should be released for branch 
lines and secondary tracks. Where 
new rail is laid by mechanized steel 
gangs, the spikes are usually pulled by 
mechanical spike pullers, so that no 
spikes are bent in the pulling, which 
simplifies the recovery of usable 
spikes. It is possible frequently to 
ship the salvaged spikes directly from 
the rail-laying work to the branch 
lines where they are to be used, since 
the minimum of straightening and 
sorting is reauired. 

It is our usual practice to send the 
spikes to the reclamation plant for 
sorting, however. From here they are 
sent to the storehouses for distribution 
on second-hand-spike orders. In this 
way it is possible to make systematic 
salvage of all spikes suitable for reuse. 
and to assure prompt movement of 
scrap to the market to fill war needs. 


Saves 75 Per Cent 


By R. L. Fox 
Roadmaster, Southern, Alexandria, Va. 


When laying new rail of heavier 
section than that replaced, all spikes 
must be pulled and on most roads it 
has been the practice to use all new 








A Block Made 
from a Locomo- 
=¥ tive Main Driv- 
er Pin Is Used 
for Straighten- 
ing Bent Spikes 

















spikes. Then when the released rail 
is picked up, the old spikes are loaded 
and sent to the district scrap yard for 
sorting. The straight spikes are then 
retained for further use and the bent 
ones are sold for scrap. This has re- 
sulted in scrapping at least 75 per 
cent of the spikes released during the 
laying of the rail, while only 25 per 
cent were salvaged for use on branch 
lines or in yard and industrial tracks. 

Three years ago we began to an- 
chor-spike our joint plates on tangents 
and to anchor-spike all tie plates on 
curves of 2 deg. or sharper and have 
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used salvaged spikes for anchor spik- 
ing. The 25 per cent we were sal- 
vaging did not provide enough spikes 
for this purpose, so we began to 
straighten the bent ones. For this 
purpose we use an engine main-driver 
pin as an anvil, in which a cross is 
slotted to fit a spike, as shown in the 
illustration. A pair of tongs was also 
made for holding the spike head. The 
spike is placed in the slot and is then 
struck by an 8-lb. hammer. The spike 
is held in the slot as it is straightened, 
so that it does not fly around as it does 


If Air Raids Come 
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when it is placed on a plane surface. 
We are obtaining such good results 
from this method that we are now 
shipping all of our old spikes to one 
point on the division, where they are 
unloaded. On rainy days the yard 
foreman assigns two men to straight- 
en spikes, with the result that we have 
reversed the former results and are 
now salvaging 75 per cent of all 
spikes, and are scrapping only 25 per 
cent. The cost per keg of 320 spikes 
in a lot of 100 kegs reclaimed was 
$0.48, not including supervision. 


In areas subject to possible air raids and disruption of 
traffic at several points simultaneously, is it desirable to 
decentralize material stocks and work equipment? To 
what extent? Are there any disadvantages? 


Large Accumulation Unwise 


By E. M. Hastrncs 


Chief Engineer, Richmond, Fredericksburg 
& Potomac, Richmond, Va. 


The determination whether ma- 
terial stocks and work equipment that 
may be required for immediate use 
following air raids and bombings, 
should be decentralized should depend 
on the characteristics and magnitude 
of the railway facility which is espe- 
cially vulnerable in the area that may 
be subjected to air raid. Where air 
raids are to be expected, the accumula- 
tion of large stocks of materials at one 
point would appear to be unwise, un- 
less the point of centralization is re- 
moved a considerable distance from 
the vulnerable area. However, the 
farther the centralization point is from 
this area, the greater will be the delay 
in getting critical materials and equip- 
ment to this point when it will be most 
needed. Where facilities for a consid- 
erable mileage lie in the area subject 
to air raid and bombing, work equip- 
ment and stocks should be well scat- 
tered or spaced along the line where, 
in the judgment of the. supervising 
officers, the hazard is least. 


Similar to Floods 


By I. H. Scoram 
Engineer Maintenance of Way, Erie, Jersey 


City, N.J. 


The question of stocking material 
and stationing work equipment for 
protection in case of air raids is quite 
similar to that of providing protection 
in case of floods, wrecks, serious fires 


and other catastrophes which fall out- 
side the ordinary maintenance and re- 
newals of tracks and structures, but 
which maintenance men know are 
likely to happen from time to time. 
In the territory covering the slopes of 
the Allegheny divide and in the sea- 
board territory subject to storms from 
the ocean, precautions have been 
worked out carefully for years, and 
protection against air raids can fol- 
low very nearly the same lines. 

It has never been desirable to con- 
centrate flood-protection material and 
equipment at one point. The reason 
for this is obvious, for the work of 
restoring the track would have to be 
done from one end of the break, that 
is, pile-driver gangs, grading equip- 
ment, track laying and other opera- 
tions involved in the restoration can 
proceed with only half the speed that 
they could if material and equipment 
were available from both ends. 

In this territory we, therefore, are 
merely following our flood-protection 
system and keeping our emergency 
materials in the same places, that is, 
one set at the extreme east or sea- 
board end, and others at the next two 
division points to the west. Ordin- 
arily, pile-driver equipment works in 
about the same way, and is, therefore, 
spaced similarly. More attention is 
given now than in normal times to 
insure that it is not bunched. 

Similarly, dock work follows the 
same lines as bridge work, and ma- 
terial stocks at two places on the sea- 
board, with marine drivers also at two 
separated points, seems to afford 
enough protection that all of the re- 
pair material and equipment will not 
be destroyed, together with the docks 
they are intended to protect, in air 








840 


raids. This has also been our ordinary 
form of protection, which has proved 
its value at times of serious fires. 
There is.a further type of protec- 
tion that is not given much attention 
ordinarily, but which is now being 
considered, namely, to have available 
a stock of filling material that can be 
loaded readily. Ordinarily, cinders 
stocked during the winter are used for 
widening banks, ballasting branch 
lines, protecting cuts and other work 
during the summer. It has been neces- 
sary during the last working season 
to maintain, without depletion, stocks 
of filling material in about the same 
locations as the emergency bridge ma- 
terial, and the arrangement seems to 
be advantageous. Certainly, there 
have been no interruptions to traffic 
or to work by reason of the precau- 
tions that have been taken, but they 
proved as valuable as ever when the 
floods of May and June, 1942, dis- 
rupted a large part of the railway 
facilities in the drainage areas of the 
Delaware and Susquehanna rivers. 


Draw on Other Experience 
By Division ENGINEER 


None of us can yet speak from ex- 
perience, and we earnestly hope that 
we may never have to do so, but wish- 
ful thinking will be of no benefit if 
air raids do come ; we will benefit only 
as we prepare for them in the light of 
such information as we can obtain, 
backed by our experience with storms, 
floods, fires and other disasters with 
which we are familiar. While I be- 
lieve in ample preparation for any 
eventuality we can foresee, I see no 
justification in gétting jittery about air 
raids, any more than we do about 
storms or floods, although we know 
that in the natural course of events we 
must cope with them from time to 
time. 

As I see the situation, each road or 
district must decide for itself, the 
kind and amount of emergency mate- 
rial to be held in reserve, in the 
light of the facilities that are most 
likely to be destroyed. If it is for the 
protection of docks, long piles and 
suitable timber and lumber will be 
called for ; if it is expected that a yard, 
a passenger terminal or an intricate 
track layout will be bombed, rails, ties, 
crossings, switches and frogs, and 
possibly slip switches, should be held 
in reserve; or it may be bridge, build- 
ing or water-service material that will 
be needed to repair this form of 
destruction. It cannot be expected 
that all of this material will be needed 
at any one place or at any one time. I 
do not considerethat it will be good 
management to concentrate all such 
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materials at any one point where a 
single bomb might destroy all of it. 
On the contrary, even each kind of 
material should be stored at several 
points, but where it will be readily 


available in case of need. The same 
comment applies to work equipment. 
It is particularly desirable to have 
every unit of pile-driver equipment in 
shape for instant use. 

It should not be overlooked that 
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there are many hundreds of miles of 
railways in this country, upon which 
the probability of air raid damage is 
practically zero. While there are large 
areas that are quite vulnerable to long- 
distance air raids, these are mostly 
metropolitan centers where war in- 
dustries are concentrated and where 
more damage can be done to terminal 
facilities than would be possible with 
the same effort out on the line. 


Conserving Wire Rope 


What measures can be taken to conserve the life of wire 


rope? 


Replacements Uncertain 
By H. T. Lrvrncston 


Engineer of Bridges, Chicago, Rock Island 
& Pacific, Chicago 


With the replacement of wire rope 
as uncertain as it is today, conserva- 
tion of its life becomes a matter of 
prime importance. Wire rope in stor- 
age should be coiled and impregnated 
with lubricating and preservative ma- 
terial to prevent corrosion during stor- 
age. When in service, wire rope should 
be inspected frequently, especially that 
on machines that are operated at high 
speeds. The principal item to be ob- 
served is that it is adjusted to run 
freely and in line over sheaves and 
drums. The rope and the sheaves 
should fit, that is, the grooves in the 
sheaves should be neither too large nor 
too small, and the rope should wind 
evenly on and from drums without 
crossing itself. 

Since wire rope is actually in the 
nature of a machine, in which all 
parts have relative movement, it must 
be well lubricated. This is especially 
important for high-speed operation. 
A suitable lubricant will also resist 
corrosion and thus insure that the 
interior wires of the rope will not fail. 
Although thoroughly saturated when 
the rope is made, the hemp center may 
have almost all of the original lubri- 
cant squeezed out when the rope is 
manufactured, so that little depend- 
ence can be placed in this lubricant. 

For these reasons the lubricant that 
is selected for the rope should be able 
to stand fairly high temperatures with- 
out becoming so fluid that it will be- 
come lost or ineffective. Neither 
should it be so viscous that it will not 
penetrate to the inner wires or become 
hard and flake off the outside of the 
rope when exposed. 

Operators of machines must watch 
the rope in operation to see that kinks 
do not occur. This is more likely to 


happen when the rope becomes slack. 
When rope is installed originally on a 
machine or in a structure it should be 
uncoiled or run off on a drum or a reel 
in a straight line. When slack is taken 
up, the rope must be observed for 
kinks, which must, be removed before 
even a light strain is placed upon it. 
Operators should also examine rope 
sheaves and drums at the beginning 
of each work period. Sudden strains 
should be avoided. Ropes, sheaves, 
drums, snatch blocks and other parts 
that come in contact with the rope 
should be kept free from dirt and grit. 
When more than one layer of rope is 
necessary on a drum, succeeding lay- 
ers should lie in the grooves in the lay- 
er next below. 

It might be well for operators and 
others using or responsible for the use 
of wire rope to secure from respon- 
sible manufacturers all of the in- 
formation that they make available on 
the proper practices in handling it and 
then observe these instructions. 


Should Go to Extremes 
By C. L. FEro 


Supervisor of Work Equipment, Boston & 
Maine, Boston, Mass. 


It is becoming more important day 
by day that the life of wire rope be 
preserved. We have all experienced 
difficulty in obtaining new wire rope 
and, with the understanding that pro- 
curement is to be even more difficult, 
I believe that we are warranted in go- 
ing to extremes in the care that is 
taken of the supply we are now using 
or have available. 

It is specially important to keep the 
rope well lubricated, using a lubricant 
with a good body. This will act to 
prevent rust and corrosion of the sur- 
faces exposed to the atmosphere, re- 
duce the friction between the strands 
when in use and adds greater life 
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where the rope moves over sheaves. A 
study of the work to be performed and 
the most suitable type of wire rope 
to be used will also result in longer life 
and better production results. 

Along with close inspection of the 
sheaves while in operation to ascer- 
tain when the groove starts to wear 
and ridges begin to appear, the proper 
groove size for the cable to be used 
and the correct sheave diameter are 
equally important. The correct lay of 
the cable should be given consideration 
to allow for proper winding on the 
drum and, so far as possible, only 
enough cable should be used to fill the 
drum one layer deep. 

The operator should be educated 
with respect to the care and use of the 
rope, since a new cable may be spoiled 
within a few minutes through care- 
lessness when applying it or during 
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operation, and instruction in the care, 
operation and maintenance of the rope 
pays large dividends in cable life. Ca- 
bles should be watched for wear and 
when wear is noticed near the ends, a 
small section of the cable should be 
cut off. When cut to the minimum 
length that can be used, further life 
may be obtained by reversing the ca- 
ble and using the end that was on the 
drum for the hook or the bucket-clos- 
ing line. 

When cables are used in connection 
with shackles or eyes, or are connect- 
ed to an appliance where there is like- 
ly to be a sharp bend, the use of thim- 
bles will prevent wear at the point of 
contact and prevent the spreading of 
the cable, chafing or the breaking of 
the inner strands. Care must be ex- 
ercised to have the cable tight around 
the thimble, however. 


Shall Requirements Be Relaxed? 


In view of the drain that military service and industry 
are making on the maintenance forces, is it now desirable 
to raise the age limit or relax the requirements for physi- 
cal examinations, or both, for section and extra-gang 
labor? To what extent? What are the disadvantages? 


Considers It Necessary 


By F. R. Layne 
Chief Engineer, Bessemer & Lake Erie, 
Greenville, Pa. 


Owing to the heavy drain that mili- 
tary service and war industries are 
making on the maintenance forces, it 
is not only desirable but absolutely 
necessary that every means possible be 
taken to secure the men necessary for 
maintenance work. Military service is 
taking a large percentage of these 
forces, as many of them are within 
the draft age and have no dependents. 
In the past, most of the new em- 
ployees were recruited from among 
such men. This situation, together 
with the number that are going into 
war industries because of higher 
wages, has resulted in a depletion of 
the maintenance forces to such an 
extent that under-maintenance is be- 
ginning to accumulate. This situation 
becomes more critical as the volume 
of traffic increases. 

To secure the needed employees, the 
age limit must be raised. If the age 
limit is now 45 years, raising it to 50 
or 55 years will enable the railways to 
obtain an appreciable number of able- 
bodied men. If only men under 45 
years of age are employed, many of 
them will be drafted or will resign 
and there will be a constant turnover 
in the force. Each new employee must 


receive some training before he can 
perform properly the work to which 
he is assigned. For this reason, the 
greater the turnover in the force the 
greater will be the inefficiency of la- 
bor, and also the greater will be the 
risk of injury because of the em- 
ployees’ lack of familiarity with the 
work, 

Increased use of work equipment 
has reduced the physical effort re- 
quired of track labor. Older men can 
operate this equipment as well as the 
younger men, and in many cases they 
are more settled than younger men, 
especially those of legal minimum em- 
ployment age. 

Relaxing the physical requirements 
will also make more competent men 
available. Before being hired, every 
prospective employee should have a 
rigid physical examination. The em- 
ploying officer should have complete 
knowledge of the applicant’s physical 
condition and of all physical defects. 
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With this knowledge he must then 
exercise his best judgment as to 
whether the defects are of such a 
nature as will endanger the safety of 
the employee or of others. Many of 
the defects which made applicants un- 
desirable during periods when labor 
was plentiful, and when only the most 
nearly perfect men were selected, can 
and must now be overlooked if the 
necessary men are to be obtained. 

The only disadvantage that will re- 
sult from increasing the age limit 
might be a slight reduction in the vol- 
ume of work which such men can turn 
out. This reduction will increase as 
the men grow older. The disadvantage 
of hiring men with physical defects 
which previously have barred them, 
may also result in a reduction in the 
volume of work performed, but if 
proper judgment is exercised in em- 
ploying them, there should be little 
danger of accidents or deaths. 

If older men and those less physic- 
ally perfect continue in the service for 
any length of time they will accumu- 
late seniority, and it may be difficult 
to remove them when more efficient 
men are available later on. However, 
the present conditions must be met 
and the future will have to take care 
of itself as best it can. 


End Makes It Necessary 


By L. G. MosHeErR 


Personnel Assistant, Maintenance of Way, 
New York, Chicago & St. Louis, Cleve- 
land, Ohio 


In itself, raising the age limits for 
section and extra-gang labor may not 
be desirable, but the end that it is 
sought to accomplish makes it not only 
desirable but absolutely necessary. 
Maintenance officers have one job that 
is essential to the war effort and that 
is to keep the track and roadbed in 
shape to “keep ’em rolling.” The pres- 
ent shortage of maintenance of way 
labor and the necessity for training 
men quickly and thoroughly is em- 
phasized in current editorials and arti- 
cles in Railway Engineering and 
Maintenance, but maintenance officers 
know that neither educational pro- 
grams nor untiring supervision will in 
themselves install ties, ballast or rail, 
or perform other work. They also 
know that they cannot retain in serv- 
ice men who are fit physically, are of 
draft age and are without dependents. 
Neither can they attract men of the 
same age who are draft-exempt, from 
other fields where higher wages pre- 
vail. The only feasible way in which 
they can replace men who join the 
armed forces or who leave railway 
service for other reasons, is to ex- 
pand the age limits and relax any un- 
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necessarily restrictive 
quirements. 
Obviously, present age limits were 
not designed for this emergency. It 
is equally obvious that the proper 
course is to relax fully the present 
age limits for the duration, and to re- 
lax also any minor physical require- 
ments. By doing this the field officer 
will be able to employ men who can 
perform the work and maintain the 
railway. At this time the exact age is 
unimportant, while ability to perform 
the work is all-important. In time of 
stress, the field judgment of experi- 
enced officers is worth much more 
than arbitrary rules. For this reason, 


physical re- 
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I think that we can safely allow the 
roadmaster or supervisor to judge the 
extent to which it is necessary to re- 
lax the rules in his territory, to insure 
the necessary supply of labor. 
Increased safety hazards, the ne- 
cessity for closer supervision, the fu- 
ture loss of efficiency, the breaking 
down of standards established in nor- 
mal times and many other incidental 
results of these relaxations are very 
real disadvantages, but they are great- 
ly outweighed by the necessity for 
having sufficient labor to maintain 
the railways to standards that insure 
uninterrupted operation—not at some 
time in the future, but right now. 


Preparing for Blackouts 


What preparations should be made for blacking out 
buildings that must be occupied by night forces? Who 
should do this? Who should be responsible for making 
the blackout operative when the need arises? 


Dim the Lights 


By O. G. WILBUR 
Appraisal Engineer,Baltimore & Ohio, 
Baltimore, Md. 


Pending war-department regula- 
tions, which at present are in the 
formative stage, pertaining to the 
blacking out of railway buildings un- 
der either test blackouts or alert sig- 
nals in actual emergencies, passenger 
station lighting should be reduced to 
the minimum required for safe oper- 
ation. Vestibule and entrance lights 
should be extinguished or cut down in 
intensity and so hooded as to reduce 
to the minimum the showing of light 
outside. Platform lights should also 
be reduced to the minimum and should 
be so hooded as to prevent the upward 
projection of light. 

Small suburban stations should be 
blacked out completely by extinguish- 
ing all lights, both in the buildings 
and on the platforms, except stations 
that handle a large volume of traffic at 
certain times, such as commuter traf- 
fic, during which time the station 
lighting should be reduced to the min- 
imum required for safe operation. 

Buildings used strictly for office 
purposes should be blacked out com- 
pletely, with essential offices treated to 
effect the proper result. The lighting 
of interlocking towers should be re- 
duced to the minimum, and such lights 
as are necessary should be of low in- 
tensity and so hooded as to project 
the light downward only. 

In engine houses and shops, at coal- 
ing plants, water stations, ash pits and 
crossing-gate houses, all lights should 


be extinguished, except in blackout- 
treated rooms or sections. Essential 
employees who are required to work 
during a blackout should do so by the 
aid of low intensity flashlights show- 
ing a white light. All flood lights 
should be extinguished and docks and 
wharves should be blacked out com- 
pletely by extinguishing all lights. 

Local operating forces should be 
made responsible for the preparations 
necessary to meet blackout require- 
ments and the local operating organ- 
izations should be charged with mak- 
ing the blackout operative. Specific 
employees should be assigned to 
specific duties, with two alternates, if 
this is practical, for each assignment. 
Then each one of this trio should be 
responsible for the carrying out of 
this duty in the absence of the other 
two men. Where state regulations 
have been adopted, it will be necessary 
to comply with them until such time 
as federal standards are issued. 


Keep Two Facts in Mind 


By GENERAL INSPECTOR OF BUILDINGS 


Two facts should be kept in mind 
in connection with blackouts. The first 
is that any light that is projected up- 
ward, whether this be vertically or at 
any angle above the horizontal, can be 
seen from an airplane, and it does not 
need to be of very much candle power 
to be visible. Horizontal beams can 
also be seen as the plane approaches 
the source of light. It is for this rea- 
son that windows should be closed 
with opaque curtains or panels during 
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an alert, whether it is the real thing 
or only for practice. Beams projected 
below the horizontal are not visible 
from planes, but if the light is of much 
intensity the area it illuminates may 
be seen. It is for this reason that 
switch and signal lights are hooded. 

The second fact to be remembered 
is that we can get along with a sur- 
prisingly small amount of light when 
necessary. Persons with normal eye- 
sight can get around easily on a clear 
starlight night; yet the total light 
available is only a small fraction of a 
candle power. If we increase our 
lighting to as much as 10, 20 or even 
30 times this intensity, we can get 
around safely, although we may not 
be able to do all the things we can do 
under better illumination, and still not 
allow any light to show to an ap- 
proaching plane. 

Offices, such as those for dispatch- 
ers, telephone operators and_ tele- 
graphers, where night forces must 
continue their employment during the 
alert, must have some arrangements 
for covering windows and other open- 
ings through which light might escape. 
If doors must be opened during the 
emergency, they should be provided 
with both inside and outside vesti- 
bules, to insure against the escape of 
light from the building, with only 
enough light of the dispersed type in 
each vestibule to give the minimum 
illumination needed. 

Engine houses, machine shops, 
power houses and other buildings hav- 
ing large window areas present a diffi- 
cult problem which cannot be solved 
very well by coverings for the win- 
dows and skylights, although this may 
be practical in some cases. Certain 
types of lamps have the approval of 
the army for use where illumination 
is essential during the blackout period, 
provided they are used in accordance 
with instructions, which include hood- 
ing, and investigation should be made 
to determine whether these lamps can 
be used in specific cases where unin- 
terrupted service is essential. 

So far as practical, passenger sta- 
tions and platforms should be with- 
out illumination during the blackout 
period. Where it is necessary to main- 
tain service, however, illumination 
should be reduced to the minimum 
consistent with safety; the lamps 
should be shrouded and of the type 
already mentioned, with good disper- 
sal characteristics which give no re- 
flection from any part of the area 
illuminated. 

Where windows must be covered 
or vestibules provided, the provisions 
for doing this should be made by 
the building department forces. If 
changes are necessary in the wiring, 
the outlets or other illuminating 
equipment, they should be made by 
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the electrical department, which 
should also provide the special lamps 
and the hooding. The operation of 
these facilities should then be the re- 
sponsibility of the forces that occupy 
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the buildings. The supervising units 
for these forces should make whatever 
other arrangements are necessary and 
assign the occupants to such duties as 
must be performed. 


Substitutes for Bristles 


In view of the supply of bristles being shut off, what 
substitutes can be employed for paint brushes? To what 


extent are they satisfactory? 


No Substitute 


By A. T. Hawk 
Engineer Architect, Chicago, Rock Island 
& Pacific, Chicago 


Heretofore, paint brushes have 
been made almost universally of hog 
or boar bristles, obtained mainly from 
countries now at war, for which rea- 
son the supply is now shut off. There 
seems to be no satisfactory substitute 
for the hog bristle. Intense study has 
been made and is still in progress, and 
out of the investigation some substi- 
tutes have been developed, such as the 
use of nylon, but still further study 
will be needed before the old hog bris- 
tle can be replaced satisfactorily. 
Horse hair is being used to some ex- 
tent, but the results have not been en- 
tirely satisfactory. 

Probably, we will have to rely prin- 
cipally on spray painting. After a 
painter becomes expert in the use of 
the paint spray he can do practically as 
good a job as with a brush and at 
much less cost. While spraying does 
waste paint, labor is saved, and spray- 
ing will cover better those areas it is 
difficult or impossible to reach with a 
brush and thus do a better job. 


Cannot Replace 


By GENERAL INSPECTOR OF BUILDINGS 


Hog bristles are particularly suited 
for paint brushes, primarily because 
they taper, although length and resili- 
ence are important characteristics. 
Domestic hogs produce tapering bris- 
tles, but they are too short to be of 
practical use. Horse hair and nylon 
have been tried as substitutes, but nei- 
ther of them taper and neither have 
the resilience or “spring” that charac- 
terizes a first-class paint brush. While 
these materials can be used, they do 
not spread the paint evenly or “feed” 
it at the correct rate, because they do 
not taper but are of uniform diameter 
throughout their length. In other 
words the brushes that have appeared 
so far will apply paint but they do not 


even approach the perfection of the 
bristle brush. 

In this situation the best recourse 
is to utilize a tool that has already 
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made some headway in railway paint- 
ing. I refer to paint-spraying equip- 
ment. In many fields spray painting 
has pushed brush painting into the 
background or has eliminated it, but it 
has not been so popular among bridge 
and building men, although some of 
us have looked upon it with favor 
for a number of years and advocate 
its use. 

Spray painting requires less labor 
than brush painting for equal areas 
and similar surfaces. When a painter 
once acquires the necessary skill he 
will do as satisfactory a job with a 
paint spray as with a brush, and the 
paint will last as long. This method 
will solve the brush problem, except 
for a few special painting jobs, such 
as striping and edging. 


Standardizing Tie Plates 


What advantages are there in standardizing tie plates 
for each width of rail base, for the duration of the war? 
After the war is over? Are there disadvantages? 


Favors Less Designs 
By District ENGINEER 


Any action that tends toward a re- 
duction in the number of tie-plate de- 
signs should be of benefit to the manu- 
facturer and the railways alike. The 
activities of the Track committee of 
the A.R.E.A. and of its subcommittee 
on tie plates during the last several 
years have been commendable and, I 
believe, should have desirable results. 
In the natural course of events, how- 
ever, the influence of the work of this 
subcommittee on tie-plate design, even 
though backed by a committee as 
strong as that on Track, would have 
developed slowly. It may be that the 
present situation will give it the im- 
petus it should have and that the de- 
sired results will now be attained in 
much less time. 

I am in hearty accord with the ac- 
tion of the A.R.E.A. in recommending 
an arbitrary reduction in the number 
of designs for tie plates for 112-lb. and 
131-Ib. rail, to two for each section. 
Obviously, however, there will be no 
point in preventing the use of rolls 
now on hand‘ for other designs until 
they are worn out; in fact, it will be 
of benefit to allow them to be used, for 
this will eventually get them out of the 
roll-storage area, where they always 
present a problem to the manufactur- 
er. The 90-Ib. and 100-Ib. rail sections 
are so nearly obsolete, so far as new 
rollings are concerned, that there 
should be less point in prescribing re- 
strictions on the use of existing tie- 


plate rolls for these sections, since so 
few are being ordered currently. 

It is to be hoped that the present 
limitation on the number of designs 
for tie plates, or something along the 
same line, will be continued after we 
return to normal. While no specific 
mention is made of the punchings to be 
used with the designs recommended 
for the duration, the freezing of the 
punchings is implied in the circular is- 
sued by the A.R.E.A. It is to be 
hoped that this will be the immedi- 
ate as well as the ultimate result. To 
my mind there is less justification for 
the great variety of punchings for tie 
plates than for any other item in the 
designs for track materials, unless it is 
the punchings for joint bars. Varia- 
tions in the punchings of tie plates af- 
fect the manufacturer unfavorably, 
but they have wider ramifications ; for 
they often affect the tie producer ad- 
versely and prevent him from treating 
his unsold ties when they have sea- 
soned and are ready for treatment. 

We are in the midst of an emer- 
gency and it is obvious that some ac- 
tion was necessary to relieve manu- 
facturers of a burden that they should 
not have been required to bear, es- 
pecially under present conditions. It is 
encouraging to know, however, that 
action went so vigorously and so di- 
rectly to the heart of a situation that 
should not have persisted for so long, 
that is, the great multiplicity of de- 
signs that the railways have insisted 
on. While there has been an improve- 
ment in this respect in recent years, 
the movement toward a reduction in 
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the number of tie-plate designs had 
not gone as far as it should, and cer- 
tainly this is more than true with re- 
spect to punchings. 


Normally Eight Sizes 


By C. W. Breep 
Office Engineer, Chicago, Burlington & 
Quincy, Chicago 


For normal practice the American 
Railway Engineering Association rec- 
ommends the use of eight sizes of 
plates as follows: 

(1A) 10 in. long and (1B) 10% in. 
long, for 90-lb. RA rail; (1C) 10% 
in. long, and (2) 11 in. long, for 100 
and 112-lb. RE rail; (3) 12 in. long, 
for 131-lb. rail; (4) 12 in. long, for 
112-Ib. rail; (5) 13 in. long, for 
131-lb. rail; and (6) 14 in. long, for 
131-lb. rail. It will be noted that there 
are at least two lengths of plates for 
each weight of rail. 

There are several advantages in this 
standardization. Previously there were 
a great many rolls for the manufactur- 
ing of tie plates, differing only. slightly. 
Standardization reduced the number 
to eight. There are sufficient sizes for 
each weight of rail in this list to give 
ample latitude for making a selection 
for light or heavy traffic; also for use 
on either hardwood or softwood ties. 

To ease the tie-plate manufacturing 
situation for the duration of the war, 
particularly in an effort to reduce the 
number of rolls required to produce 
tie plates, the emergency committee 
of the Board of Direction of the 
A.R.E.A., has recommended that the 
length of tie plates be limited to either 
12 in. or 14 in. for 131-lb. rail and to 
11 in. or 13 in. for 112-Ib. rail. They 
will not come into general use, how- 
ever, until the existing rolls for other 
designs of tie plates for 112-Ib. and 
113-lb. rails are no longer available. 
A comparatively small number of tie 
plates are needed for rails weighing 
100 Ib. or less per yard, for which the 
manufacturers have rolls, and these 
are to be continued unless their pro- 
duction interferes with the war effort. 
in which case it is recommended that 
alternate designs be substituted. 

In view of the tendency for an in- 
creasing number of roads to use tie 
plates with flat bottoms, the emergency 
committee recommended that all plates 
have flat bottoms—that is, without 
ribs. Railroads that have been using 
ribbed plates for the purpose of hold- 
ing gage with only two spikes will 
now have to use flat-bottom plates and 
add two anchor or hold-down spikes, 
which will assure the holding of the 
gage. 

After the gwar is over we should, 
without doubt, return to the greater 
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selection of designs shown in the 
A.R.E.A. Manual, which are all in- 
cluded in the foregoing list, except the 
10'%-in. plate for 112-lb. rail, which 
has declined in use and will probably 
disappear, so that either the 11-in. or 
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13-in. length will be the recommended 
standard. This will be an advantage, 
in that there will be an 11-in. plate for 
use with hardwood ties and a 13-in. 
plate for softwoods, as well as a selec- 
tion for light and heavy traffic. 


Substitutes for Rubber Gaskets 


In view of the present shortage of rubber, what other 
materials can be used for gaskets? What considerations 


are involved ? 


Comprise Four Groups 


By K. J. Weir 
Special Water Inspector, Chicago, Mil- 
waukee, St. Paul & Pacific, Chicago 


Gaskets for water service facilities 
may be classified in four general 
groups—(1) hose lines, (2) plumb- 
ing fixtures, (3) pipe lines and (4) 
water columns and tank outlet valves. 
Prior to the present emergency rub- 
ber was used almost universally as 
gasket material, but within recent 
months several organizations have re- 
ported on recommended rubber sub- 
stitutes. Leather is a suitable sub- 
stitute for hose-line gaskets, except 
for lines carrying acids. It has been 
found practical to eliminate the usual 
hose connections, replacing them with 
pipe nipples and unions for certain in- 
stallations. The varied types of gas- 
kets used in plumbing fixtures prevent 
the development of a universal substi- 
tute for rubber. While leather and 
plastics can be utilized in some in- 
stances, in general, gaskets of reduced 
rubber content will be found most 
suitable. 

Many substitute materials are avail- 
able for pipe work. They include 
roofing papers, plywood, sheet asbes- 
tos, sheet lead, felt, impregnated vege- 
table fibre and white lead on canvas, 
as well as some others. Threaded 
joints and welded pipe lines deserve 
consideration if substitute gasket ma- 
terials are found impracticable. Care- 
ful salvage of old gaskets during dis- 
mantling operations should prevent 
their destruction and provide for their 
reuse. These same materials can be 
substituted for certain gaskets for 
water columns. However, both the 
water columns and the tank outlet 


valves require a number of molded 
rubbers for which no suitable substi- 
tutes have yet been developed. 


Must Conserve Rubber 


By SuPERVISOR OF WATER SERVICE 


Rubber is not only one of the most 
critical war-time materials, it is the 
scarcest of the materials commonly 
used in railway water service. Pipe, 
plumbing fixtures and other metal 
items may be difficult to obtain at 
present, but the country possesses 
ample raw materials (ores) to meet 
all needs, the present shortage of these 
materials being the result of the pri- 
ority given to military industries. It is 
not so with rubber, for we possess 
none of the raw material and when 
our present stock is gone we are 
through, unless we are prepared to 
manufacture synthetic rubber. 

Rubber gaskets are not suitable for 
hot-water and steam lines. For cold- 
water lines, ordinary roofing paper, 
roofing felt, leather, asbestos sheets, 
plywood or even canvass or heavy 
muslin coated with white lead can be 
used to good advantage as substitutes 
for rubber where gaskets are needed. 
The use of welded pipe lines will re- 
duce the number of gaskets that will 
be needed. Leather gaskets are also 
satisfactory for hose lines and for 
certain plumbing fixtures. 

In plumbing equipment, however, 
the requirements are so varied that no 
single material will meet all require- 
ments, and in some cases no substi- 
tute has yet been satisfactory. In the 
latter case it is best to use prefabri- 
cated gaskets of reduced rubber con- 
tent, provided they can be obtained. 

Water columns present a problem 
with respect to substitutes for they 
require that certain of the gaskets be 
molded, which the manufacturers con- 
tend can be done only with rubber. 
Substantially the same situation exists 
with respect to tank outlet valves, ex- 
cept that they do not require as much 
rubber as the water columns do. 





Railway Operating 
Revenues at All-Time High 


Railroad operating revenues for the first 
eight months of this year have already 
exceeded those for the entire calendar 
year 1940, and are 9.9 per cent above the 
peak year 1929, the Interstate Commerce 
Commission’s Bureau of Transport Eco- 
nomics and Statistics noted in the latest 
issue of its Monthly Comment on Trans- 
portation Statistics. The increase, as 
compared with 1929, is due to the 17.5 per 
cent rise in freight revenues which more 
than offset the 1.3 per cent drop in pas- 
senger revenues, and lower mail revenues. 


Pullman Sets 
Troop-Handling Record 


All previous records were broken in 
September when the Pullman Company 
moved 835,000 troops in its sleeping cars, 
compared with the previous peak of 750,- 
000 set in August. In the first nine 
months of this year, the Pullman Com- 
pany has handled 5,185,000 men in troop 
movements. 

“The increasing heavy demand for 
sleeping cars for moving troops has sharp- 
ly reduced the number of Pullmans avail- 
able for civilian use,” G. A. Crawford, 
president of the company, stated at a 
meeting of the Board of Directors at Chi- 
cago on October 22. “The needs of the 
armed forces come first and consequently 
every sleeper is potentially a troop car. 

“The co-operation of civilian travelers 
can be very helpful. They will find that 
by planning trips well in advance with 
the transportation agencies, accepting 
available accommodations, and traveling 
light they will experience less inconven- 
ience than they had anticipated under the 
travel conditions existing today.” 


U.S. Army 
Leases Yukon Railroad 


Brig. Gen. Carl R. Gray, Jr., general 
manager, Military Railway Service, an- 
nounced on October 19 that construction 
of the new military highway to Alaska is 
expected to be completed by December 1, 
and that the United States Army has 
leased 111 miles of the White Pass & 
Yukon line, from Skagway, Alaska, to 
Whitehorse, Yukon Territory, thus pro- 
viding a rail connection between the Alas- 
kan coast and the northern terminal of the 
military highway. General Gray said that 
temperatures as low as 72 deg. F. and 
virtually continual gales of 35 miles an 


hour add to operating difficulties on this 
line which is already functioning under 
the direction of Brig. Gen. J. E. Ausland, 
C. E., with technical supervision under 
the direction of General Gray, who nego- 
tiated the lease for the War Department. 
The entire project is under the jurisdic- 
tion of the Northwest Service Command, 
of which Brig. Gen. James A. O’Connor 
is commanding general. 


Must Have 
New Cars and Locomotives 


That rail transportation is approaching 
a critical stage wherein new locomotives 
and cars must be furnished if the railroads 
are to handle the peak traffic expected in 
the coming months, was indicated by John 
J. Pelley, president of the Association of 
American Railroads, and Joseph B. East- 
man, director of the Office of Defense 
Transportation at the annual meeting of 
the National Association of Shippers 
Advisory Boards at Chicago on October 
16. “When it comes to taking in slack, 
the shippers and railroads have done so 
well that we are pretty close to the end 
of the rope and there is a clear and defi- 
nite need for new locomotives and new 
freight cars,” Mr. Eastman said. “The 
railroads are close to the bottom of the 
barrel in their efforts to increase utiliza- 
tion of their present equipment, particu- 
larly their motive power and there is no 
further margin left in the reserves rep- 
resented by unserviceable and surplus 
equipment,” Mr. Pelley warned. 

“It goes without saying,” Mr. Eastman 
said, “that if we are to attain and main- 
tain maximum utilization of existing fa- 
cilities, they must be kept in prime order 
and repair, and this is true, not only of 
the locomotives and cars, but also of the 
roadbed and track, including most em- 
phatically the steel rails. I have so re- 
ported to the War Production Board. I 
sympathize with the position of the Board 
that the utmost possible work must be got 
from existing facilities and that the 
amount of work to be done must be 
brought within the lowest limits that are 
practicable and wise, but with the present 
and prospective demands upon the trans- 
portation facilities of the nation, and par- 
ticularly upon the railroads, such efforts 
cannot remove the need for necessary 
replacements or even the need for some 
degree of expansion. It is also clear, as 
I see it, that our carriers cannot properly 
be included in the category of civilian 
supplies, for there is nothing which is 
so intimately and pervasively related to 


onth- 


the entire war effort as transportation. 

“No one knows for sure what the fu- 
ture will bring forth, but it is certain that 
the railroads are driving their cars and 
locomotives as they have never been driv- 
en before and that they have very little 
strength in reserve. The productive ef- 
fort of the country has not reached its 
peak, and I have no reason to believe that 
the traffic volume has reached its peak, 
or will for some time to come.” 

Mr. Pelley announced that the railroads 
have asked the proper government agen- 
cies for authority to obtain 80,000 new 
freight cars, approximately 900 new loco- 
motives, 2,100,000 tons of new rails and 
adequate maintenance materials for the 
year ending October 1, 1943. “If that pro- 
gram is fulfilled,” he added, “the country 
may look for a continuation of satisfac- 
tory railroad freight operating perform- 
ance. Even if that number of locomotives 
is authorized, built and placed in active 
service before next October, it will be 
necessary for each locomotive in active 
service to turn out 7 per cent more ton- 
miles of work in October, 1943, than in 
the current month.” 


WPB Organizes 
New Transport Division 


The War Production Board has created 
a new Division of Stockpiling and Trans- 
portation, consolidating the staff and 
functions of that agency’s former Trans- 
portation Committee and its Stockpile 
and Shipping Imports Branch. This di- 
vision “has the authority to work out 
systems of transportation priorities, if it 
becomes necessary to do so.” Dr. W. Y. 
Elliott, former chief of the Stockpile and 
Shipping Imports Branch, will be director 
of the division, and A. F. Shafter, former 
chairman of the WPB Transportation 
Committee, will be director in charge of 
transportation and storage. 

The principal objectives of the new 
division, according to the WPB announce- 
ment, are: (1) To make determinations 
with respect to transportation needs for 
the movement of commodities and mate- 
rials essential to the war effort; (2) to 
establish schedules of priorities of move- 
ment in transportation of commodities 
and materials: (3) to insure through ap- 
propriate action that essential materials 
are imported for consumption and stock- 
piling; (4) to guide other government 
agencies with respect to the most effective 
use of warehouse facilities; and (5) to 
promote the safety of stocks of critical 
and strategic materials in storage. 
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Personal Mention 





General 


D. M. Dunlop, roadmaster on the Ca- 
nadian Pacific at Ignace, Ont., has been 
promoted to assistant superintendent, 
with headquarters at Kenora, Ont. 


C. E. Smith, office engineer of the 
Wheeling & Lake Erie, has been ap- 
pointed industrial agent, with headquar- 
ters as before at Cleveland, Ohio. 


J. W. Purdy, division engineer mainte- 
nance of way on the Baltimore & Ohio 
at Akron, Ohio, has been appointed assist- 
ant superintendent of the Akron-Chicago 
division. 


Boynton S. Voorhees, engineering as- 
sistant to the vice-president of the New 
York Central system, has been appointed 
assistant vice-president, with headquar- 
ters as before at New York. Mr. Voorhees 
was born at Hackensack, N.J., on April 29, 
1886, and graduated from Sheffield Scien- 
tific School, Yale University in 1907. He 
entered railroad service in 1907 with the 
New York, New Haven & Hartford, serv- 
ing successively as a rodman and inspec- 
tor in the maintenance of way department. 
From 1908 to 1912 Mr. Voorhees served 
successively as a rodman, instrumentman 
and inspector in the construction depart- 
ment of the New York Central and in the 
latter year he became assistant engineer 
of grade crossings. He was promoted to 
engineer of grade crossings in 1916 and 
in 1920 he became district engineer, East- 
ern division. Later in 1920 Mr. Voorhees 


Boynton S. Voorhees 


was appointed general office engineer of 
the New York Central system, which posi- 
tion he held until 1924, when he became 
engineering assistant to vice-president, 
improvements and development. 


Charles G. Stewart, assistant chief en- 
gineer of the Pittsburgh & Lake Erie, has 
been promoted to general manager, with 
headquarters at Pittsburgh, Pa. Mr. 
Stewart was born on November 27, 1885, 
at Hockingport, Ohio, and graduated from 
Cornell University in 1912. He entered 
railroad service,on October 1, 1912, as an 
assistant on the engineering corps of the 
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Pennsylvania at Cleveland, Ohio. From 
November, 1916, to March, 1923, Mr. 
Stewart was employed by the Baltimore 
& Ohio, serving successively as assistant 
supervisor at Walkerton, Ind., assistant 
district engineer at Cincinnati, Ohio, and 
assistant division engineer at Flora, IIl., 
and Washington, Ind. He was engineer 
maintenance of buildings for the Jones & 
Laughlin Steel Corporation at its South 
Side Works, Pittsburgh, Pa., from March, 
1923, to April, 1925, and from the latter 
date to January, 1927, he was identified 


Charles G. Stewart 


with the real estate business. In January, 
1927, Mr. Stewart was appointed engi- 
neering draftsman for the Pittsburgh & 
Lake Erie at Pittsburgh, and served in 
this capacity until December 1, 1940, when 
he became assistant chief engineer. 


H. D. Kruggel, passenger trainmaster 
of the Middle division of the Pennsylva- 
nia, and an engineer by training and 
experience, has been promoted to super- 
intendent of the Monongahela division, 
with headquarters at Pittsburgh, Pa. Mr. 
Kruggel was born in Ohio on February 
17, 1903, and entered the service of the 
Pennsylvania on June 4, 1922, as a ma- 
chinist helper, leaving the service on 
June 10, 1922. He returned to the Penn- 
sylvania on June 20, 1927, as an assistant 
on the engineer corps of the New York 
division, becoming assistant supervisor of 
the Williamsport division on June 20, 
1928. Mr. Kruggel was transferred to the 
Philadelphia division on July 7, 1928, and 
to the Philadelphia Terminal division on 
June 1, 1929. He was promoted to super- 
visor of the Sunbury division on August 
1, 1929, and was transferred to the Cum- 
berland division (now part of the Phila- 
delphia division, on February 1, 1931, to 
the Delmarva division on September 25, 
1931, to the Williamsport division on 
July 24, 1933, and to the Eastern division 
on February 14, 1934. Mr. Kruggel was 
appointed assistant trainmaster of the 
Panhandle division on January 16, 1935, 
and was later transferred to the Middle 
division. He was promoted to passenger 
trainmaster of the Middle 
February 1, 1941. 


division on 


Engineering 


Raymond C. Lowrey, resident engineer 
of the Missouri & Arkansas, has been ap- 
pointed engineer maintenance of way, 
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with headquarters as before at Harrison, 
Ark., a change of title. 

M. H. Doughty, assistant to the chiei 
engineer of the Delaware, Lackawanna & 
Western, with headquarters at Hoboken, 
N. J., retired on October 1. 


O. G. Wilbur, field engineer in the 
building department of the Baltimore & 
Ohio, has been promoted to appraisal en- 
gimeer on the staff of the chief engineer, 
with the same headquarters. 

L. W. Althof, division engineer on the 
Union Pacific at Spokane, Wash., has been 
transferred to Portland, Ore., and E. F. 
Kidder has been appointed division engi- 
neer at Spokane, succeeding Mr. Althot. 

Rutherford Snell, principal assistant 
engineer in the office of the transportation 
engineer of the Chesapeake & Ohio, has 
been appointed statistician, with head- 
quarters as before at Richmond, Va., suc- 
ceeding L. S. Wilbur, deceased. 

J. R. Traylor, assistant engineer on the 
Missouri Pacific lines at Houston, Tex., 
has been appointed assistant valuation 
engineer, with the same headquarters, 
succeeding H. T. Bradley, whose appvuint- 
ment as valuation engineer, with head- 
quarters at St. Louis, Mo., was reported 
in the August issue. 


Rowlette L, Mays, assistant supervisor 
of bridges and buildings on the Clover 
Leaf district of the New York, Chicago & 
St. Louis (Nickel Plate), has been pro- 
moted to designing engineer, with head- 
quarters at Cleveland, Ohio, succeeding 
Reginald T. Blewitt, whose promotion to 
bridge engineer was reported in the Oc- 
tober issue. 


H. L. Woldridge, roadmaster on the St. 
Louis-San Francisco at Amory, Miss., 
has been promoted to division engineer 
of the Northern division, with headquar- 
ters at Ft. Scott, Kan., succeeding F. N. 
Beighley, who has been appointed road- 
master at Kansas City, Mo. 


Kenneth L. Clark, assistant engineer on 
the Chicago, Milwaukee, St. Paul & Pa- 
cific at Chicago, has been promoted to 
division engineer of the Hastings and 
Dakota division, with headquarters at 
Aberdeen, S. D., succeeding William E. 
Ring, who has been transferred to the 
Rocky Mountain division, with headquar- 
ters at Butte, Mont. relieving D. C. 
Rhynsburger, assigned to other duties. 


W. G. Cowie, supervisor of track on the 
New York Central at Rochester, N.Y., has 
been promoted to division engineer of the 
River division, with headquarters at 
Weehawken, N.J., succeeding Ervin J. 
Bayer, whose promotion to assistant dis- 
trict engineer on the Michigan Central, 
with headquarters at Detroit, Mich., was 
reported in the October issue. 

Mr. Cowie was born on November 1, 
1890, at Holyoke, Mass., and received his 
higher education at Rensselaer Polytech 
nic Institute, graduating in civil engineer- 
ing. He entered the service of the New 
York Central on August 15, 1921, as a 
rodman in the engineering corps, being 
advanced to transitman soon thereafter. 
He was further promoted to assistant 
supervisor of track, with headquarters at 
Buffalo, N. Y., on February 1, 1928.. On 
July 1, 1939, he became supervisor oi 


(Continued on page 848) 
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track, with headquarters at Rochester, 
N. Y., which position he held until his 
recent promotion to division engineer. 


Frank R. Paisley, engineer maintenance 
of way of the Pittsburgh & Lake Erie, has 
been promoted to assistant chief engineer, 
with headquarters as before at Pittsburgh, 
Pa., succeeding Charles G. Stewart, whose 


Frank R. Paisley 


promotion to general manager is reported 
elsewhere in these columns. John P. En- 
sign, supervisor of track of the New York 
Central at New York, has been appointed 
engineer maintenance of way of the P. & 
L. E., replacing Mr. Paisley. 

Mr. Paisley was born at Beaver Falls, 
Pa., on December 29, 1889, and attended 
Carnegie Institute of Technology. He en- 
tered railroad service on August 23, 1911, 
with the Pittsburg & Lake Erie, serving 
successively as chainman, rodman and 
transitman until October 16, 1922. He 
was then inspecting engineer and engi- 
neering assistant to January 15, 1935, and 
on the latter date he became engineer 
maintenance of way at Pittsburgh, which 
position he held until his recent promo- 
tion to assistant chief engineer. 

Mr. Ensign was born on June 7, 1898, 
at Easton, N.¥. He graduated in civil 
engineering from Union College, Schenec- 
tady, N.Y., in 1922, and entered railroad 
service on May 14, 1923, as a rodman on 
the Electric division of the New York 
Central. Mr. Ensign was promoted to 
assistant supervisor of track on the same 
division on September 1, 1926, and was 
promoted to assistant division engineer 
of the Eastern division, on September 1, 
1933. On July 1, 1938, he became assist- 
ant engineer track, lines East, and on July 
1, 1940, he was appointed supervisor track, 
Electric division, which position he held 
until his recent promotion to engineer 
maintenance of way of the P. & L. E. 


Reginald T. Blewitt, whose promotion 
to bridge engineer of the New York, Chi- 
cago & St. Louis (Nickel Plate), with 
headquarters at Cleveland, Ohio, was re- 
ported in the October issue, was born at 
Barrow-in-Furness, England, on August 
11, 1894, and attended Barrow Technical 
School. He entered railway service on 
April 1, 1914, as an apprentice civil engi- 
neer with the Furness Railway Company 
(now the London, Midland & Scottish), 
and three years later he served as an ap- 
prentice engineér for five months on 4% 
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miles of subway extension. During the 
first World War, Mr. Blewitt served at 
Gallipoli, and in Egypt, France, Belgium 
and Italy, first with the Royal Naval Di- 
vision Engineers, then as a second lieu- 
tenant in the Royal Engineers, 101st Field 
Company, 23rd Division. After the war 
he became permanent way engineer for 
the Barrow Hematite Steel Company, 
Ltd., a temporary position for the purpose 
of reorganizing its transportation system. 
Mr. Blewitt came to the United States in 
November, 1920, and in July, 1922, reen- 
tered railway service as a draftsman in 
the track department of the New York 
Central. On December 1, 1924, he went 
with the Nickel Plate as an assistant en- 
gineer and on February 1, 1927, he was 
appointed structural designer in the 
bridge department. Mr. Blewitt was pro- 
moted to designing engineer on January 
1, 1941, the position he held until his re- 
cent promotion, effective September 10. 


Alfred D. Wolff, Jr., designing engineer 
of the New York Central, Lines Buffalo 
and East, has been appointed to the 
newly-created position of research engi- 
neer, with headquarters as before at New 
York. Mr. Wolff was born on July 21, 1884, 
at Tremont, Pa., and graduated in civil 


Alfred D. Wolff, Jr. 


engineering from the University of Penn- 


sylvania in 1907. Mr. Wolff then taught 
railroad engineering subjects at the Uni- 
versity of Pennsylvania for two years, 
after which he served for a time as engi- 
neer of timber tests for the United States 
Forestry Service at Purdue University 
and the University of Colorado. He en- 
tered railroad service on June 3, 1910, as 
a draftsman in the engineering depart- 
ment of the New York Central at New 
York, becoming assistant engineer on 
January 1, 1912. From April to Decem- 
ber, 1916, he was resident engineer at 
Poughkeepsie, N.Y., then serving until 
1918 as assistant district engineer, Hud- 
son River Connecting road, on the Castle- 
ton cut-off. Mr. Wolff served as assistant 
district engineer at Albany, N.Y., from 
1918 to 1922, when he became assistant 
engineer in charge of valuation Order No. 
3 work, Buffalo and East, at New York. 
In 1926, he was appointed assistant engi- 
neer, New York Terminal district, as- 
signed to the West Side improvements, 
and in April, 1938, he became designing 
engineer at New York 
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Lynn B. Holt, whose retirement as as- 
sistant district engineer on the New York 
Central, with headquarters at Cleveland, 
Ohio, was reported in the October issue, 
entered railway service in 1894 as a rod- 
man on the Chicago, Rock Island & Pa- 
cific. He was promoted to draftsman in 
1895 and a year later to assistant engi- 
neer, which position he held until 1901, 
when he was promoted to division engi- 
neer on the lines in Iowa and Missouri. 
He was subsequently appointed division 
engineer of the lowa division, serving in 
that capacity until 1906, when he went 
with the Lake Shore & Michigan South- 
ern (now part of the New York Central) 
as assistant engineer. Mr. Holt was ap- 
pointed office engineer to the chief engi- 
neer of the New York Central, lines west ° 
of Buffalo, with headquarters at Cleve- 
land, in 1917, and he continued in this 
position until 1924, when he was promoted 
to engineer of track, with the same head- 
quarters. In the latter part of 1940, Mr. 
Holt was appointed assistant district en- 
gineer, with headquarters as before at 
Cleveland. 


E. C. Shreve, whose appointment as 
division engineer of the Elkins division 
of the Western Maryland, with headquar- 
ters at Cumberland, Md., was announced 
in the October issue, obtained his higher 
education at Ohio university. Mr. 
Shreve started his engineering career 
with the West Virginia State Roads 
Commission, and later served with the 
United States Geodetic Survey. Subse- 
quently, he taught mathematics and engi- 
neering at Potomac college, Keyser, W. 
Va., and West Virginia university, and, 
while holding these positions, he served 
frequently as a consultant to various en- 
gineers and contractors. He entered the 
service of the Western Maryland in June, 
1940, as an assistant engineer at Hagers- 
town, which position he held until his 
recent promotion to division engineer. 


Ervin J. Bayer, whose promotion to 
assistant district engineer on the New 
York Central (Michigan Central), with 
headquarters at Detroit, Mich. was re- 
ported in the October issue, was born at 


Ervin J. Bayer 


Cincinnati, Ohio, in April, 1888, and was 
graduated from Purdue University in 
1910. He first entered railway service on 
July 5, 1910, with the Cleveland, Cincin- 
nati, Chicago & St. Louis (Big Four—part 
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of the New York Central System), serv- 
ing as an assistant engineer at various 
points until 1914. He was then advanced 
to assistant engineer maintenance of way, 
and after serving in this capacity at vari- 
ous locations he was appointed acting en- 
gvineer maintenance of way at Mt. Carmel, 
Ill., in 1918. After two years in the latter 
capacity, Mr. Bayer returned to the posi- 
tion of assistant engineer maintenance of 
way, holding this position at Galion, Ohio, 
until 1922, when he was made engineer 
maintenance of way of the Evansville, 
Indianapolis & Terre Haute (part of the 
Big Four) with headquarters at Washing- 
ton, Ind., being transferred to the Peoria 
& Eastern (part of the N. Y. C. system) 
with headquarters at Indianapolis, Ind., 
in 1924. Six years later he became divi- 
sion engineer on the Big Four at Indian- 
apolis, returning to the P. & E. as assist- 
ant division engineer in 1933. In 1938, 
Mr. Bayer was transferred to Springfield, 
(hio, on the Big Four, and in 1939, he 
was appointed division engineer on the 
N. Y. C. at Jersey Shore, Pa. Mr. Bayer 
was transferred to the River division at 
Weehawken, N.J., in 1940, where he re- 
mained until his recent promotion. 


Track 


J. Warne has been appointed road- 
master on the Canadian Pacific at Many- 
berries, Alta. 


Otto E. Ziegler has been appointed as- 
sistant roadmaster on the Kansas division 
of the Union Pacific, with headquarters 
at Kansas City, Mo. 


B. F. Wyrick, track supervisor on the 
Atchison, Topeka & Santa Fe at Lakin, 
Kan., has been promoted to assistant road- 
master at Springfield, Colo. 


The headquarters of H. E. Wall, super- 
visor of track on the New York Central 
at Painesville, Ohio, have been trans- 
ferred to Ashtabula, Ohio. 


W.N. Rice, instrumentman on the IIli- 
nois Central at Waterloo, Iowa, has been 
appointed acting supervisor of track at 
Freeport, Ill, succeeding C. E. Weller, 
who has been granted a leave of absence 
for military service. 

A. Mooney, roadmaster on the Canadian 
Pacific at Empress, Alta., has been trans- 
ferred to Leader, Sask., succeeding D. R. 
Johnston, who in turn has been trans- 
ierred to Empress, relieving Mr. Mooney. 


D. L. Cutler, roadmaster on the Chi- 
cago, Milwaukee, St. Paul & Pacific at 
Horicon, Wis., has been transferred to 
Beloit, Wis., succeeding M. E. Noel, who, 
in turn, has been transferred to Horicon. 


A. G. Watkins, track supervisor on the 
St. Joseph division of the Chicago, Bur- 
lington & Quincy, has been promoted to 
roadmaster at Milan, Mo., succeeding 
P. J. Melody, who has been transferred to 
Centerville, Mo. Mr. Melody replaces 
W. M. Swanson, who retired on October 
12 after 50 years of service. 

Virgil Acrea has been appointed super- 
visor of track on the New York Central 
(Big Four) at Hillsboro, Ill., succeeding 
Alex Haxton, who has been appointed sec- 
tion foreman at Hillsboro. W. H. Risley 
has heen appointed supervisor of track at 
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Washington, Ind., succeeding Frank King, 
who has retired. 


P. J. Schmitz, roadmaster on the St. 
Louis-San Francisco at Kansas City, Mo., 
has been transferred to Amory, Miss., 
succeeding H. L. Woldridge, whose pro- 
motion to division engineer at Ft. Scott, 
Kan., is reported elsewhere in these 
columns. F. N. Beighley has been ap- 
pointed roadmaster at Kansas City, re- 
placing Mr. Schmitz. 


F. E. Schaumburg, roadmaster on the 
Chicago & North Western at West Chi- 
cago, IIL, has been transferred to DeKalb, 
lll, and M. L. Bradbury, roadmaster at 
South Pekin, Ill, has been transferred to 
West Chicago. M. J. Fayram, roadmaster 
at Belvidere, IIl., has retired and the posi- 
tion of roadmaster at that point has been 
abolished. C. C. Brown, roadmaster at 
Norfolk, Neb., has been transferred to 
Sioux City, lowa, succeeding R. E. Meyer, 
who has been transferred to Sterling, IIL, 
relieving A. E. Benson, who has been as- 
signed to other duties. 


John H. Stitt, whose promotion to road- 
master on the Southern Pacific, with 
headquarters at Susanville, Cal., was re- 
ported in the October issue, was born at 
Ogden, Utah, on August 14, 1909, and en- 
tered railway service on March 13, 1931, 
as an extra gang laborer on the Southern 
Pacific at Ogden, later serving as a sec- 
tion laborer and a motor car operator for 
the roadmaster. In 1937 he was promoted 
to relief foreman and on September 13, 
1937, he was advanced to section foreman 
at Thorne, Nev. Mr. Stitt later served as 
an extra gang foreman and in 1941 was 
promoted to general foreman on the Salt 
Lake division, which position he held until 
his recent promotion. 


F. E. Mayne, assistant supervisor of 
track on the Illinois Central at Memphis, 
Tenn., has been promoted to supervisor 


of track, with the same headquarters, a . 


newly created position and N. W. Copp, 
section foreman at Water Valley, Miss., 
has been advanced to assistant supervisor 
of track at Grenada, succeeding Mr. 
Mayne. E. R. Word, supervisor of track 
at Waterloo, Iowa, has been transferred 
to the territory formerly under the juris- 
diction of J. R. Wartchow, supervisor of 
track at Waterloo, who has been granted 
a leave of absence for military service. 
J. S. Foley, section foreman at Cherokee, 
Iowa, has been promoted to supervisor of 
track at Waterloo, relieving Mr. Word. 


Clark Sansom has been appointed track 
supervisor on the Nashville, Chattanooga 
& St. Louis at Cowan, Tenn. N. O. Stone 
has been appointed track supervisor at 
Decherd, Tenn. Mr. Sansom was born 
on August 1, 1892, and entered railway 
service as a track laborer on the N. C. & 
St. L. on April 1, 1910. He was promoted 
to assistant foreman on February 1, 1916, 
and on August 1, 1916, he was advanced 
to section foreman. Mr. Sansom was ap- 
pointed extra gang forman in February, 
1925, and served as extra gang and sec- 
tion foreman until his recent promotion 
to track upervisor. 

Mr. Stone was born on February 24, 
1882, and entered railway service as a 
track laborer on the N. C. & St. L. in 
January, 1902. He was promoted to sec- 
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tion foreman in May, 1905, and in August, 
1916, he was advanced to track supervisor, 
which position was abolished in 1931. He 
Was reappointed track supervisor on 


August 24, 1942. 


John S. Mills, acting supervisor of track 
on the Illinois Central, has been promoted 
to supervisor of track at Fulton, Ky., suc- 
ceeding W: H. Purcell, who has been as- 
signed to other dutis because of ill health. 
Mr. Mills was born at Oxford, Miss., on 
May 11, 1891, and entered railway service 
on June 1, 1913, as a team gang foreman 
on the Illinois Central at Sardis, Miss. 
On October 2, 1916, he became a track 
laborer at Grenada, Miss., and on March 
1, 1917, he was promoted to assistant fore- 
man. Mr. Mills was advanced to section 
foreman at Coffeeville, Miss., on October 
1, 1917, and was later transferred suc- 
cessively to Elliott, Miss., and Fulton, Ky. 
On March 28, 1941, he was sent by the 
Illinois Central to build a railroad at an 
ordnance plant in Tennessee and later 
sent to Illinois on track construction for 
an ordnance plant in that state. Mr. Mills 
was recalled to the Illinois Central on 
May 1, 1942, as acting supervisor of track, 
which position he held until his recent 
promotion, effective October 1. 


Thomas J. Vansandt, whose promotion 
to roadmaster on the Southern Pacific, 
with headquarters at Glendale, Ore., was 
reported in the October issue, was born 
at Seligman, Mo., on November 17, 1900, 
and entered railway service in October, 
1919, as a laborer on the Oregon Short 
Line (now part of the Union Pacific). He 
resigned in May, 1922, but returned to 
railway service in April, 1925, as a section 
laborer at Niland, Cal. Three months 
later, he was promoted to section fore- 
man at Ogilby, Cal., later being trans- 
ferred successively to Calexico, Cal., 
Indio, and various points on the Coast di- 
vision. In June, 1941, he was advanced 
to general foreman on the Coast division 
and also served from time to time as a 
relief roadmaster at various points. In 
February, 1942, he was assigned to the 
Bureau of Reclamation as general fore- 
man in charge of completing 30 miles of 
new line from Delta Junction, Cal., to 
Redding and then remained as general 
foreman on the Shasta division until his 
recent promotion. 


Carl O. Hogland, whose promotion to 
roadmaster on the Southern Pacific at 
Carrizozo, N.M., was reported in the Sep- 
tember issue, was born at Ft. Bliss, Tex., 
on August 5, 1914, and studied a corre- 
spondence course. He entered railway 
service on September 1, 1931, as a section 
laborer on the Southern Pacific and in 
1933 he was promoted to machine opera- 
tor. In 1936 Mr. Hogland was advanced 
to relief extra gang and section foreman 
and on October 23, 1941, he was promoted 
to general foreman, serving in that ca- 
pacity and as acting roadmaster on vari- 
ous districts of the Rio Grande division 
until his recent promotion. 


Nathaniel K. Farr, whose promotion to 
supervisor of track on the Illinois Cen- 
tral, with headquarters at Baton Rouge, 
La., was reported in the September issue, 
was born at Hamburg, Miss., on January 
15, 1889, and entered railway service on 
January 1, 1906 as a track apprentice on 
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the Illinois Central. On August 1, 1900, 
he was advanced to assistant extra gang 
foreman and served in that capacity dur- 
ing the working seasons until December, 
1911, when he was promoted to section 
foreman on the Vicksburg division. Mr. 
Farr was located at Centreville, Miss., at 
the time of his recent promotion, effective 
\ugust 15. From 1922 to 1930 he served 
as vice-general chairman of the Brother- 
hood of Maintenance of Way Employees 
on the Illinois Central and as local chair- 
man from 1922 until his recent promotion. 


Audif Jackson Winters, whose promo- 
tion to roadmaster on the Chicago, Rock 
Island & Pacific, with headquarters at Ft. 
Worth, Tex., was reported in the August 
issue, was born at Mt. Pleasant, Tex., on 
November 25, 1900, and entered railway 
service in July, 1915, as a section laborer 
on the Rock Island at Mansfield, Ark., 
working about two months. He returned 
to the Rock Island on June 11, 1920, as a 
section laborer at Barber, Ark., and was 
promoted to relief section foreman the 
following year. In 1923 he was advanced 
to section foreman and worked as section 
foreman, extra gang foreman and section 
laborer until September, 1938, when he 
was promoted to track supervisor on the 
Oklahoma division, later being trans- 
ferred successively to the Arkansas and 
Southern divisions. In April, 1942, he 
was appointed steel gang foreman, which 
position he held until his promotion. 


Hiram Lee Standridge, whose promo- 
tion to roadmaster on the Chicago, Rock 
Island & Pacific, with headquarters at 
Fairbury, Neb., was reported in the Sep- 
tember issue, was born at Alvarado, Tex., 
on October 7, 1907, and studied a corre- 
spondence course on track work. He en- 
tered railway service during the summer 
of 1923 as a section laborer on the Ft 
Worth & Denver City and continued to 
work summers until 1929, after which he 
worked steady as freight house trucker, 
bridge and building laborer, section 
laborer, relief section foreman, extra gang 
foreman and machine operator. On Octo- 
ber 18, 1937, he went with the Rock Island 
as an assistant extra gang foreman and 
on November 8, 1937, he was promoted to 
track supervisor at Bridgeport, Tex. On 
April 1, 1939, he was transferred to 
Booneville, Ark., and two months later, 
he was transferred to Amarillo, Tex. Mr. 
Standridge was transferred to Little 
Rock, Ark., on March 1, 1940, and to 
Allerton, Iowa, on January 1, 1940, where 
he was located until his recent promotion. 


F. L. Cagwin, roadmaster on the New 
York, Ontario & Western, whose promo- 
tion to district engineer, with headquar- 
ters at Mayfield Yard, Pa., was noted in 
the September issue, was born on April 
22, 1884, at Verona, N.Y. Mr. Cagwin ob- 
tained his higher education at Syracuse 
University, graduating in civil engineer- 
ing in 1907. For a year following his 
graduation, he served with the Alpha 
Portland Cement Company. In August, 
1909, he entered the service of the N. Y. O. 
& W. at Scranton, Pa., being sent to 
Norwich, N.Y., as a transitman in 1912. 
In November, 1916, Mr. Cagwin was fur- 
ther promoted to roadmaster of the 
Scranton division, with headquarters at 
Mayfield Yard. He was holding this 
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position at the time of his recent promo- 
tion to district engineer, which became 
effective on August 1. 

F. B. Cox, assistant supervisor of track 
on the New York Central, with headquar- 
ters at New York, has been promoted to 
supervisor of track of Subdivision 28 of 
the Electric division, with the same head- 
quarters, to succeed John P. Ensign, 
whose appointment as engineer mainte- 
nance of way of the Pittsburgh & Lake 
Erie is noted elsewhere in these columns. 
R. J. Klueh, a transitman in the engineer- 
ing corps of the New York Central at 
New York, has been promoted to assistant 
supervisor of track of Subdivision 28 of 
the Electric division, succeeding Mr. Cox. 

E. V. Grogan, assistant supervisor of 
track of Subdivision 14 of the Buffalo di- 
vision, with headquarters at Lackawanna, 
N.Y., has been promoted to supervisor of 
track of Subdivision 26 of the Pennsyl- 
vania division, with headquarters at Jer- 
sey Shore, Pa., succeeding W. J. Kernan, 
who has been transferred to Subdivision 
11 of the Syracuse division, with head- 
quarters at Rochester, N.Y. Mr. Kernan 
replaces W. G. Cowie, whose promotion 
to division engineer of the River division 
at Weehawken, N.J., is noted elsewhere in 
these columns. Frank Burns has been ap- 
pointed assistant supervisor of track of 
Subdivision 29 of the Eastern division, 
with headquarters at Brewster, N.Y., to 
succeed H. J. Kingsland, who has been 
transferred to Subdivision 14 of the 
Buffalo division at Lackawanna, to re- 
place Mr. Grogan. 

Mr. Cox was born on July 22, 1889, at 
Cornwall, N.Y. After a public school 
education, he entered railway service with 
the New York Central as a track laborer 
on April 5, 1902. On February 8, 1911, 
Mr. Cox was advanced to assistant sec- 
tion foreman, serving alternately in this 
position and as section foreman until 
November 16, 1933, when he was promoted 
to assistant supervisor of track, with 
headquarters at Weehawken. He was 
transferred to New York on March 1, 
1941, where he remained until his recent 
promotion to supervisor of track. 

Mr. Grogan was born on February 11, 
1899, at Philmont, N.Y. Following a pub- 
lic school education, Mr. Grogan entered 
the service of the New York Central on 
February 13, 1913, as a track laborer at 
Philmont. On May 16, 1916, he was pro- 
moted to assistant section foreman, and 
for a time thereafter he served alternately 
in this capacity and as section foreman. 
On August 1, 1933, Mr. Grogan was pro- 
moted to assistant supervisor of track at 
Canandaigua, N.Y., being transferred to 
Lackawanna, N.Y., on October 11, 1937. 
He remained at the latter point until his 
recent promotion to supervisor of track. 


Bridge and Building 


G. W. Carbaugh has been appointed act- 
ing supervisor of bridges and buildings 
on the Norfolk division of the Norfolk & 
Western, with headquarters at Crewe, Va., 
to succeed A. C. Tinsley, who has entered 
military service. 


W. H. Brown, whose promotion to mas- 
ter carpenter of the Eastern division of 
the Alton, with headquarters at Blooming- 
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ton, Ill., was reported in the October issue, 
was born at Odell, Ill., on February 28, 
1879, and entered railway service on De- 
cember 5, 1916, as a bridge and building 
carpenter on the Chicago & Alton (now 
the Alton) at Dwight, Ill. On July 26, 
1920, he was promoted to bridge and 
building carpenter foreman at Blooming- 
ton, and on March 1, 1929, he was ad- 
vanced to assistant supervisor of bridges 
and buildings. On February 15, 1931, he 
was appointed bridge and builidng fore- 
man, which position he held until his re- 
cent promotion, effective September 15. 


Obituary 


E. C. Morrison, for many years division 
engineer of the Coast division of the 
Southern Pacific, who was in charge of 
the relocation work at San Jose, Cal., in 
1935 and 1936, died at San Francisco, 


Cal., on October 1 at the age of 72. 


Charles K. Lawrence, who retired as 
chief engineer of the Central of Georgia 
on June 1, 1926, died at his home in Sa- 
vannah, Ga., on September 12, after a 
short illness, at the age of 86. Mr. 
Lawrence entered the service of the Cen- 
tral of Georgia in 1899 as engineer of 
construction and served as chief engineer 
in charge of the engineering department 
for 20 years. 


Henry M. Gully, assistant principal as- 
sistant engineer of the Gulf, Mobile & 
Ohio, with headquarters at Meridian, 
Miss., died in a motor car accident north 
of Meridian on September 21. Mr. Gully 
was born at Macon, Miss., on December 
5, 1901, and graduated from Mississippi 
State College in June, 1924. In May, 
1925, he entered railway service as an 
instrumentman on the Gulf, Mobile & 
Northern (now the G. M. & O.) and in 
1927, he was promoted to resident engi- 
neer at Union, Miss. Mr. Gully was ad- 
vanced to roadmaster, with the same 
headquarters, and with jurisdiction over 
the entire system in 1937 and the follow- 
ing year, he left railroad service for other 
employment. He returned to the G. M. 
& O. in May, 1942, as assistant principal 
assistant engineer, with headquarters at 
Meridian. 


W. R. Dawson, retired assistant to the 
general manager of the Norfolk & West- 
ern, and formerly general supervisor of 
maintenance of way and structures on this 
road, died at his home at Roanoke, Va., 
on September 16. Mr. Dawson was born 
on April 21, 1870, in Tazewell county, Va., 
and entered the service of the N. & W. at 
the age of 19 as a bridge carpenter on the 
Pocahontas division. In January, 1893, he 
was promoted to bridge foreman, becom- 
ing master carpenter in August, 1896. 
Four years later, Mr. Dawson left this 
road to handle a special construction con- 
tract for the Virginia & Southwestern 
(now part of the Southern). In February, 
1902, he returned to the N. & W., and in 
1905 he was made general supervisor of 
maintenance of way and structures. Mr. 
Dawson became assistant superintendent 
of the Pocahontas division in April, 1907, 
and in February, 1915, he was promoted 
to assistant to the general manager, hold- 
ing this position until his retirement in 
January, 1936. 


(Continued on page 854) 
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LWAYS on the alert for important industrial 

developments, leading railroads were quick to 
recognize the outstanding advantages of Cement 
Dispersion—a discovery which has produced concrete 
of unusual durability and strength . . . insured 
earlier use of projects . . . reduced the cost of 
concrete construction. 


Reflecting today’s technologic trend, Cement Dis- 
persion is an application of the dispersion prin- 
ciple, responsible for modern developments in rub- 
ber, steel, plastics, ceramics and many other basic 
materials. Its results of greatly increased concrete 
efliciency are produced by the specific dispersing 


agent for cement (lignin derivative marketed as Cement suspended in water 
Pozzolith). 


During ten years of service, Cement Dispersion 
(Pozzolith), has been employed in millions of yards 
of concrete for every type of project. Today it is 


Cement nded in water 
UNDISPERSED 


WITHOUT 
POZZOLITH 


In a normal concrete mix, 
cement particles tend to 
bunch together, thereby 
(1) limiting hydration and 
(2) trapping water within 
the cement clumps. (See 
photomicrograph at left). 


WITH POZZOLITH 


Cement Dispersion drives 
these particles apart and 
(1) exposes their entire 
surface area to hydration, 
at the same time (2) mak- 
ing the water entrapped in 
the clumps available for 
lubrication of the mix. (See 
photomicrograph at left). 


OTHER MASTER BUILDERS PRODUCTS 


being used by railroads to meet the important con- | = EXTENSIVELY BY RAILROADS 
struction demands of durability, speed and economy. | EMBECO—non-shrink grouting and concrete repair material. 
Write for illustrated Pozzolith booklet and Research AS TE — nee-esteved and entered anmeuved exiucn Geers. 


Paper No. 36—‘‘Economics of Cement Dispersion’’. 


THE MASTER BUILDERS COMPANY membrane 
CLEVELAND, OHIO TORONTO, ONTARIO 
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Association News 





Roadmasters’ Association 


President Banion has called a meeting 
of the Executive committee at Chicago on 
Saturday, December 5. 


Railway Tie Association 

Members of the Executive committee met 
at Chattanooga, Tenn., on October 20 to 
consider the problems confronting the pro- 
ducers of crossties under recent govern- 
ment regulations and to plan for the next 
annual meeting of the association. 


Wood-Preservers’ Association 
Members of the Executive committee 
met in Chicago on October 22 to transact 
routine business and to develop tentative 
plans for the thirty-ninth annual meeting 
to be held at the Netherland Plaza Hotel, 
Cincinnati, Ohio, on April 27-29, 1943. 


Bridge and Building Association 

At a meeting of the newly elected Execu- 
tive committee immediately following the 
conclusion of the annual meeting on October 
22, it was voted to hold the next annual 
meeting on October 19-21, 1943. Chicago 
was selected as the location for this meet- 
ing by vote of the association earlier in the 
day. Arrangements were also made _ to 
transfer the records to the office of the new- 
ly elected secretary, Lorene Kindred, Room 
822, 310 South Michigan avenue, Chicago. 


Maintenance of Way 


Club of Chicago 


One hundred and thirty-seven members 
and guests were present at the first fall 
meeting of the club, which was held in the 
Ambassador room of Huyler’s restaurant 
in the Straus Building, Chicago, on the 
evening of Octobér 26. Following dinner, 
H. R. Clarke, chief engineer maintenance 
of way, Chicago, Burlington & Quincy 
system, discussed The Maintenance Man’s 
Responsibilities in Time of War, and 
urged that each maintenance man live up 
to these responsibilities as his important 
contribution to the war effort. 

The next meeting of the club, to be held 
on November 23, at its regular meeting 
place, will be addressed by G. P. Palmer, 
engineer maintenance and_ construction, 
Baltimore & Ohio Chicago Terminal, on 
Keeping Our Terminals Open For War- 
Time Traffic This Winter. 


American Railway 
Engineering Association 

Four standing committees of the associa- 
tion have scheduled meetings during No- 
vember: Cooperative Relations With Uni- 
versities, at Cleveland, Ohio, on Novem- 
ber 9; Track, at Chicago, on November 
12; Masonry, at Chicago, on November 
12 and 13; and Economics of Railway La- 
bor, at Chicago, on November 13. 

Late in October, Bulletin No. 433 was 
mailed to membegs, this bulletin, among 
other things, including a detailed report 
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of the Committee on Impact, and a mono- 
graph by Roscoe Owen, on Pile Tests. The 
November Bulletin of tne association, No. 
434, which will be mailed to members late 
in the month, will include the reports of five 
standing committees to be presented at 
the annual meeting next March, as fol- 
lows : Electricity ; Signals and Interlocking ; 
Water Service, Fire Protection and Sanita- 
tion; Economics of Railway Location and 
Operation; and Waterways and Harbors. 

Eight committees held meetings during 
October, four concurrent with the annual 
meeting of the American Railway Bridge 
and Building Association. The committees 
which met included the following: Iron 
and Steel Structures, at Pittsburgh, Pa., 
on October 8 and 9; Impact, at Chicago, 
on October 12; Yards and Terminals, at 
Cleveland, Ohio, on October 14; Water- 
proofing of Railroad Structures, at New 
York, on October 15 and 16; Water Serv- 
ice, Fire Protection and Sanitation, at 
Chicago, on October 20; Wood Preserva- 
tion, at Chicago, on October 20; Wood 
Bridges and Trestles, at Chicago, on Octo- 
ber 21; and Buildings, at Chicago, on 
October 21 and 22. 





Supply Trade News 





General 


All divisions of the American Rolling 
Mill Company, Middletown, Ohio, have 
received the Army-Navy “E” award for 
excellence in production. The Army-Navy 
“E” burgee and lapel buttons were pre- 
sented to the Middletown and Hamilton, 
Ohio, divisions and their employees on 
October 5 and similar presentation cere- 
monies were held on succeeding days at 
the Butler, Pa., Ashland, Ky., and Zanes- 
ville, Ohio, plants. Charles R. Hook. 
president of the company, accepted the 
banner and buttons on behalf of the divi- 
sions and the employees. 


The Taylor-Wharton Iron & Steel Co., 
celebrated its 200th year in the iron indus- 
try and the 50th year of making Had- 
field’s manganese steel on October 17, 
1942, when representatives of the Army 
and Navy, and George R. Hanks, presi- 
dent of the company, spoke, and the 
faculty and pupils of the local High 
Bridge, N.J., high school staged a pageant 
based on the company’s history. 

The company, originally named the 
Union Iron Works, was founded by Wil- 
liam Allen and Joseph Turner, members 
of the Philadelphia Common Council and 
of the Pennsylvania Provincial Assembly, 
and the lease whereby Mr. Allen obtained 
3.000 acres adjacent to a forge already 
in existence, and ruins of which still stand 
on the Taylor-Wharton grounds, was 
dated December 1, 1742. Robert Taylor 
arrived in America from Ireland in 1758 
at the age of 18 and first joined the Union 
Iron Works as a bookkeeper, becoming 
the works manager at Union Furnace in 
1769. He took active charge of the iron 
works in 1780 and continued in control 
of the works after the deaths of both Allen 
and Turner, in 1780 and 1783, respectively. 

The building of the Central of New 
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Jersey enabled the works to obtain an- 
thracite coal and to bring in iron ore from 
distant mines. The railroad gave business 
to the Taylor works for rails, coupling 
links and pins as well as car wheels, axles 
and other railroad equipment. 

In 1892 the Taylors obtained the Ameri- 
can rights for the manufacture of man 
ganese steel, which had been invented by 
Robert Hadfield of England. In associa- 
tion with William Wharton, Jr., & Co., 
of Philadelphia, the Taylor Iron & Steel 
Co., as the High Bridge works was then 
known, installed the first railroad frog 
with a cast manganese steel plate in its 
center on August 28, 1894, in Brooklyn, 
N.Y., and some months later the first 
curved manganese steel rail was installed 
in Philadelphia. 

In 1912, the Taylor Iron & Steel Co. 
absorbed William Wharton, Jr., & Co., 
and became the Taylor-Wharton Iron & 
Steel Co. In 1915 a new plant at Easton, 
Pa., was built which, during World War 
I, produced 538,136 shell forgings. Tay- 
lor-Wharton also made forgings for four- 
inch naval guns, tank treads, helmets, rail- 
road and marine equipment and much 
other material for war purposes. 


Personal 


George W. Hoover has been appointed 
eastern sales representative of the Kala- 
mazoo Railway Supply Company, Kala- 
mazbo, Mich., with headquarters at New 
York. Mr. Hoover will handle both 
domestic and export sales. Joseph F. 
Leonard has been appointed southeastern 
sales representative, with headquarters at 
Richmond, Va. 


Henry A. Roemer, Jr., formerly man- 
ager of sales of steel and wire products 
for the Pittsburgh Steel Company, has 
been appointed assistant general manager 
Norman F. Melville, former) 
assistant manager of sales of steel and 
wire products, has been appointed man- 
ager of sales of that department to suc- 
ceed Mr. Roemer. 


of sales. 


Trade Publications 


Link-Belt Speeder LS-60.—An eight- 
page illustrated book, No. 1929, has been 
published by the Link-Belt Speeder Cor- 
poration, Chicago, describing the LS-60 
heavy-duty %4-yd. crawler shovel, which 
can be converted also into a dragline or 
crane. The book includes illustrations 
showing the LS-60 at work and the con- 
struction features of this machine. Also 
included are tables of working ranges, 
lifting capacities. clearances, etc. 


Railroad Accessories.—Oliver Iron and 
Steel Corporation, Pittsburgh, Pa., has 
published Catalogue No. 4 which illus- 
trates many of the items this company 
manufactures for the railroads. The cata- 
logue, which consists of 50 pages, contains 
sections on commercial bolts, nuts, rivets 
and construction specialties ; track acces- 
sories; and car builders specialties. Also 
included are suggestions for ordering and 
weight and conversion tables. The cata- 


logue is well illustrated with photographs 
of each item, is attractively printed in 
color, and is wire-bound with an embossed 
imitation leather cover. 
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INFORMATION 18 YesessceeseCLion 


FOR THE TROOPS ON THE PRODUCTION LINES 





HANDBOOK 
OF SPECIAL 
STEELS 


Newly revised 
and reprinted 
—a comprehen- 
sive book on 
the properties, uses and best methods of 
handling, treatment, etc. of tool, stainless 
and other alloy steels. Plenty of tables to 
facilitate quick reference and selection. 
124 pages, pocket-sized. 


* 


ELEMENTARY DISCUSSION 
ON TOOL STEELS 


An informative booklet that gives clear 
and detailed 
data on the va- 
rious types of 
Tool Steels, 
their proper- 
ties and han- 
dling. Excel- 
lent for train- 
ing courses in 
metals and 
metal working. 
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N more than one sense, and all 
I of them very real, information is 
ammunition in these days of metal- 
working pressure. 

Complete information on Tool 
Steels in the hands of production 
executives leads to the conservation 
of these highly strategic steels; to 
the selection of types better suited 
to individual jobs; and in many 
cases, to vast improvements in per- 
formance. (A diesel engine builder, 
for example, found that DBL High 
Speed Steel reamers averaged 800 
pieces per grind against a previous 
maximum of 200 pieces with 18-4-1.) 

The Allegheny Ludlum ‘“Hand- 
book of Special Steels” is a bible of 


data for production men, and our 
“Elementary Discussion on Tool 
S.eels” is invaluable for use in 
apprentice and training Courses. 
© Write for the copies you need. 


Address Dept. T-245 





Allegheny Ludlum 


STEEL CORPORATION 


GENERAL OFFICES: PITTSBURGH, PENNSYLVANIA 
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“New Faces’ 


“Boss, this job’s getting tougher every day,” ejaculated the 
star railway salesman to his sales manager. 


“What's the matter now, Bill?” countered the sales man- 
ager. 


“So many new men to see and tell about our products.” 
“More than usual?” 

“Twice as many. I never saw so many changes.” 
“What's bringing that about?” 


“Several things. Men leaving for military service, old men 
cracking up under the pressure, subdividing territories—I run 
into new men in nearly every office I go into.” 


“That does add a lot to your work.” 


“Tt trebles it, at least. And the worst of it is that I just can’t 
keep up with the changes.” 


“How can we help you, Bill?” 


“The best thing that you can do is to give me more adver- 


tising in Railway Engineering and Maintenance.” 
“For what?” 
“To tell our story to these new men.” 
“That you call on?” 


“In part, yes. It'll save me a lot of time when I get around 
to see them—and it'll keep us before them between my calls.” 


o Yes—’ ’ 


“And, boss, it'll help even more with the men I can't get to. 
They’‘re just as important as the men on the main line. You 
know that magazine reaches all of them. It’s heir paper, and 
they read it from cover to cover. You never see it in the 
wrappers.” 


“You're right, Bill. You do need this help in contacting the 
new men. I'll see that you get it—and it'll help to keep us 
before our old friends, too.” 


RAILWAY ENGINEERING AND MAINTENANCE IS 


READ BY MAINTENANCE OFFICERS OF ALL RANKS 
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BURRO_ CRANES 


In Bridge Building 
Every Burro Feature 
Counts 








Check over the feature you need in a crane for 
bridge building and construction work and 
you'll find them all in a BURRO: Traveling 
speed, lifting power, draw bar pull, 6,000 lb. 
.-.@ boom that can reach out and at the same 
time is mounted on elevated boom heels to give 
extra clearance in close quarters. All of this 
in a compact heavy little unit with so short a 
tail swing that it can turn clear around without 
fouling the adjacent track and handles per- 


fectly in the closest quarters. 


Write for Bulletins F-100 and F-110. 


on 


CULLEN-FRIESTEDT CO., 


1301 S, KILBOURN AVE. CHICAGO, ILLINOIS 
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Roaring planes returning to 
outlying and secret air bases 
far from electric power lines 
— inky blackness below. 
Then compact, portable units, 
powered with flash-starting 
Briggs & Stratton gasoline 
motors, swing into action and 
floodlights gleam. Ample light 
for a safe landing and for 
speedy service. This is but 
one of scores of jobs that 
more than a million and a 
half Briggs & Stratton mo- 
tors are doing daily — with 
our armed forces everywhere, 
as well as on farms, in homes 
and for industry. 





— 
— 












ee For the duration, in ever in- 


\ creasing quantities, Briggs & Stratton 
4-cycle, air-cooled motors are being 
produced only for war and approved 
civilian uses. 













To assist in the conservation of critical 
materials, owners and operators are urged 
to give their Briggs & Stratton motors 
more frequent inspection and care than nor- 
mal, to avoid unnecessary need for repair 
parts. If additional service or parts are 
needed, go to your nearest 
dealer or an Authorized 
Service Station. 


BRIGGS & STRATTON 


CORPORATION 
Milwaukee, Wis., U.S. A. 
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1B. Cranes Help America’s Shipbuilders 
Keep Up Their Record-smashing Pace 
























Industrial Brownhoist Cranes are, today, play- 
ing a prominent role in America’s shipyards 
from coast to coast. Their extra ruggedness, 
efficiency and operating speed is a vital factor 
in making the amazing production records pos- 
sible. The patented Monitor-type cab on gas 


speeds up operator production by providing 
360° visibility, better ventilation and less noise. 
Operating levers are conveniently placed for 
greater ease of control. Undercarriage, rotating 
gears, crab mechanism, power plant, boom and 
rigging are all designed and built to do a 
faster, uninterrupted job of material handling. 


( and diesel cranes through 40 tons capacity 


Whether you build ships or guns, tanks or any 
other vital products, it will pay you to operate 
an I. B. Crane. Write today for further facts. 


INDUSTRIAL BROWNHOIST 


INDUSTRIAL BROWNHOIST CORPORATION + GENERAL OFFICES: BAY CITY, MICHIGAN 
DISTRICT OFFICES: NEW YORK, PHILADELPHIA, PITTSBURGH, CLEVELAND, CHICAGO 


qué 





Are You Taking Full Advantage of Your 
JACKSON UNIVERSAL TAMPERS? 


Now is the time to keep them working 
in the following operations: 


14. Ballast renewal operations in lifts or raises up to 6” or more. 
2. General surfacing operations in any ballast, any raise. 

3. Spot Tamping, “Sniping,” Nipping Up. 

4. Tamping joints ahead of rail welding gangs. 





5. Digging out ballast in track skeletonizing operations. 
6. Drainage improvement, partially cleaning and retamping old 
ballast, ice removal, facilitating tie renewals. 





Correctly designed interchangeable blades available for all operations. 
Uses fully described in new maintenance manual. Write for it today. 


YOU CAN DO IT BETTER—FASTER 
WITH JACKSON UNIVERSALS Atted with No. 


1-2A general pur- 
pose blade. 


ELECTRIC TAMPER & EQUIPMENT CO. 
LUDINGTON, MICHIGAN 
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\ ANY ANGLE CONSERVE Man Hours 
Minutes and Material 
On Heavy Sawing Jobs 





















GASOLINE 
POWERED 


CHAIN SAW fi Y 


Heavy timbers and piling used in tunnels, trestles, bridges, docks, crossings 
and other construction can now be accurately squared to size at almost 
unbelievable speed with a MALL CHAIN SAW. These powerful, high speed 
saws will operate anywhere on the right-of-way. They use very little fuel and 
can be sharpened right on the job. The swivel feature prevents stalling and 
speeds up cutting. Easily transported on a hand car. Also electric and 
pneumatic models with 24”, 36", and 48” cutting capacities. Full details mailed 
upon request. 


MALL TOOL COMPANY 


ROAD DEPAR 
7746 SOUTH CHICAGO AVENUE CHICAGO, ILL. 
SALES OFFICES IN PRINCIPAL CITIES 
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FAST WORK ON | 
KEY RAILROAD PROJECTS | 


HETHER you're constructing an under- 

pass, erecting a bridge, or doing the foun- 
dation work for a new building, you want—you 
must have—speed with safety to meet today’s 
rush schedules. Monotubes offer you that speed 
with safety wherever they are used for the in- 
stallation of cast-in-place concrete piling. 


Sturdy and rigid, yet light in weight and 
easy to handle, they give you all of these extra 
important advantages: 


SPEEDY DRIVING: Tapered Monotubes require no core 
or mandrel and can be driven with any crawler (|| 
crane equipped with standard leads and hammer. | 


SPEEDY EXTENSION: Use of Extendible Monotubes 
permits installation of varying pile lengths on the 
job without delay or waste. 

SPEEDY INSPECTION: Tubular design enables youto ||, 
inspect casing quickly and thoroughly from topto |} 
toe before concreting. 


Monotubes are available in a gauge, taper, | 
and size to meet load requirements in every soil 
condition, and Union Metal’s engineers are 
always at your service. Write today for your 
copy of the Monotube catalog. 


Keep ’em Rolling 


rue UNION METAL] | [UF KIN 





LLL “Wolverine” Chrome Clad 
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MANUFACTURING COMPANY J 
CANTON, OHIO 


SAGINAW, MICHIGAN - NEW YORK CITY 


TAPES - RULES . PRECISION TOOLS 
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EVERY MAN 






































SKILSAW 
DRILLS 





















® Time, itself, is a 
weapon now—and time- 
cutting SKILSAW saves the min- 
utes on every sawing operation 
that mean priceless hours saved 
on every job. SKILSAW is faster 
because it is more powerful, 
lighter, easier-to-use ... and its 
speed helps you get maintenance 
jobs done ahead of schedule in 
spite of the present shortage of 
skilled hands. 

Test SKILSAW with a single 
crew, large or small. See for 
yourself how many sawing jobs 











it does. Cuts daps in ties, cuts 
timbers, saws all lumber for 
bridges, trestles, guard rails, 


DRILL, BORE AND REAM 
..- FASTER AND BETTER 
IN WOOD OR METALS! 
Powered for deep wood 
boring in timbers—for 
lag spikes and hook 
bolts, for drilling and 


building and maintenance of way 
work. Nine POWERFUL MOD- 
ELS to choose from. 


SKILSAW, INC. 
5053 ELSTON AVENUE, CHICAGO 
New York © Boston * Buffalo * Philadel- 
gee *® Cleveland * Detroit * Indianapolis 
it. Louis © Kansas City * Atlanta * New 
Orleans * Dallas * Los Angeles ® Oakland 
Portiand ® Seattle * Toronto, Canada 


% MAKES AMERICA’S HANDS MORE PRODUCTIVE + 
Railway Engineering «a Maintenance 


Stronger, more durable, 
more powerful construc- 
tion throughout. 





23 MODELS 






reaming in steel and a | 
hundred other uses. | 





Great Jumping 
JEEPS! 


MEET THE ARMY’S 
MECHANICAL MULE... 


Born in the minds of fighting spirited men, the Jeep—our Army’s 
mechanical mule, was made a reality and has now achieved a 
reputation of out-climbing. out-pulling and out-maneuvering 
anything of its weight ever put on four wheels. On every war 
front in the world, the Jeep is now the pride and joy of Brass 
Hats and Buck Privates alike. 


But remember the men who build the Jeeps—those who 
train to operate and follow them—and the millions of others 
who are engaged in our war effort. For all. there had to be an 
abundance of water. It was the Layne Organization, who in the 
majority of cases, drilled the wells and built the systems that 
provide water by the millions of gallons. To a well water sys- 
tem, the name Layne is as famed as is the name Jeep to a 
four wheel vehicle. In record time, Layne built hundreds of 
well water systems—and thus helped put our Nation on an 
undelayed war effort program. 


Layne’s reputation like that of the Jeep has been won on the 
field of action. Throughout the entire Nation. Layne wells and 
pumps are doing a magnificent job—providing millions upon 
millions of gallons of water daily for ordnance plants, munition 
factories, training camps, air fields, ship yards and all kinds 
of war material producers. For late bulletins, address, 


LAYNE & BOWLER, INC. 
Memphis, Tenn. 


Lay 
Layne 
Layne-Bowler 
Layne-Central 
Layne-Northern 

Layne-Louisiana 
Louisiana Well 


ne-Arkansas 
-Atiantic 
































Layne-Texas 








Lay n ‘ot 
international Water Supply, Ltd 
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Typical wartime job—LeTourneau Carryall Scraper and Angledozer building railroad siding in Minnesota mud for 
loading of iron ore 


ou Can Build Sidings 
ithout Interrupting 


raffic—use LeTourneau 
Earthmoving Equipment 


It’s easy to grade for new sidings, spurs or 
parallel tracks with LeTourneau Carryall Scrap- 
They work off track. 
No special work trains needed—no continual 
switching to let pay traffic through. Result: 





ers, Dozers and Rooters. 





With RACINE Portable Rail Saws you can reface 
rail ends in the track. No non-revenue producing ser- 
vice of cars required. There are no delays in train 
movements as the job is done between runs. 


Any amount from 3/10 inches up can be cut froma 

rail. Cutting time ranges from 5 to 10 minutes de- 
pending upon the size and hardness of the rail. The 
RACINE way is safer, faster, and more economical. 


Write today for full particulars and our new catalog No, 58-A; 





ACIN. 
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1738 STATE ST. RACINE.WIS. 
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TOOL & MACHINE Co. 


you get 50 to 60 productive minutes out of each 
LeTourneau work hour. No big crews needed— 
one man operates both tractor and LeTourneau 
tool. Operation quickly learned. Equipment is 
easily moved by rail or cross country under own 
power. Works in places inaccessible to railbound 
units. Parts and repair services available from 
LeTourneau-“‘Caterpillar’’ dealers in 100 Amer- 
ican cities. Plan now to profit from LeTourneau 
advantages—write for illustrated, data-packed 
Industrial Folder, A-284. 


TOURNEAL 


PEOMIA, ILLINOIS . STOCKTOM, CALIFORNIA 


HEAVY CONSTRUCTION EQUIPMENT 














STATEMENT OF THE OWNERSHIP, MANAGEMENT, CIRCULATION, 
ETC., REQUIRED BY THE ACTS OF CONGRESS OF 
AUGUST 24, 1912, AND MARCH 3, 1933 


Or Railway Engineering & Maintenance published monthly at Chicago, Ill., 
for Oct. 1, 1942. 


State of Dlinois?. 
County of Cook 55% 


Before me, a Notary Public in and for the State and county aforesaid, per- 
sonally appeared Elmer T. Howson, who, having been duly sworn according to 
law, deposes and says that he is the editor of the Railway Engineering and 
Maintenance and that the following is, to the best of his knowledge and belief, 
a true statement of the ownership, management (and if a daily paper, the 
circulation), etc., of the aforesaid publication for the date shown in the above 
caption, required by the Act of August 24, 12, as amended by the Act of 
March 3, 1933, embodied in section 537, Postal Laws and Regulations, printed 
on the reverse of this form, to wit: 


1. That the names and addresses of the publisher, editor, managing editor, 
and business manager are: Publisher, Simmons-Boardman Publishing Corp., 105 
West Adams St., Chicago, Ill.; Editor, Elmer T. Howson, 105 W. Adams St., 
Chicago, Ill.; Managing Editor, Neal D. Howard, 105 W. Adams St., Chicago, 
lll.; Business Manager, F. C. Koch, 30 Church Street, New York, N.Y. 


2. That the owners are: Simmons-Boardman Publishing Corporation, 30 
Church Street, New York, N.Y.; Stockholders of 1 per cent or more of the 
total amount of stock are: I. R. Simmons, 15 Hillcrest Dr., Pelham Manor, 
N.Y.; P. A. Lee, Hopatcong, N.J.; Henry Lee, Hopatcong, N.J.; E. G. Wright, 
398 N. Walnut Street, E. Orange, N.J.; S. O. Dunn, 105 West Adams Street, 
Chicago, Il.; C. E. Dunn, 3500 Sheridan Blvd., Chicago, Ill.; L. B. Sher- 
man, 575 Sheridan Road, Winnetka, lll.; Mae E. Howson, 105 West Adams 
Street, Chicago, Ill.; Spencer Trask & Company, 25 Broad Street, New York, 
N.Y.; General partners of Spencer Trask & Company are: Edwin M. Bulkley, 
817 Fifth Avenue, New York, N.Y.; Acosta Nichols, Cold Spring Road, Oyster 
tay, N.Y.; Cecil Barret, Bar Harbor, Me.; C. Everett Bacon, 16 Erwin Park, 
Montclair, N.J.; F. Malbone Blodget, 65 Patterson Ave., Greenwich, Conn. ; 
Arthur H. Gilbert, 440 Park Ave., New York, N.Y.: Henrv S. Allen, 407 High- 
land Ave., Orange, N.J.; William Kurt Beckers, Ridgefield Rd., Wilton, Conn. ; 
Edwin M. Bulkley, Jr., 220 Madison Ave., New York, N.Y.; J. T. Foster, 66 
Patterson Ave., Greenwich, Conn. 

3. That the known bondholders, mortgagees, and other security holders own- 
ing or holding 1 per cent or more of total amount of bonds, mortgages, or other 
securities are: None. 


4. That the two paragraphs next above, giving the names of the owners, 
stockholders, and security holders, if any, contain not only the list of stockhold- 
ers and security holders as they appear upon the books of the company but also, 
in cases where the stockholder or security holder appears upon the hooks of the 
company as trustee or in any other fiduciary relation, the name of the person or 
corporation for whom such trustee is acting, is given; also that the said two 
paragraphs contain statements embracing affiant’s full knowledge and belief as 
to the circumstances and conditions under which stockholders and security 
holders who do not appear upon the books of the company as trustees, hold stock 
and securities in a capacity other than that of a bona fide owner; and this 
affiant has no reason to believe that ‘any other person, association, or corporation 
has any interest direct or indirect in the said stock, bonds, or other securities 
than as so stated by him. 


ELMER T. HOWSON, Editor. 
Sworn to and subscribed before me this 16th day of October, 1942. 


(SEAL) ANNE A. BOYD. 
(My commission expires Dec. 10, 1943.) 
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FOR DEPENDABLE PERFORMANCE 
SPECIFY Q&C STEP JOINTS 








@&C Step Joints are made either of Rolled 
and Forged Open Hearth Steel or of Alloy 
Cast Steel, both Heat Treated. They are de- 
signed for maximum strength and made to 
fit accurately, allowance being made for 
wear on rails where specified, preventing 
battering of rail ends, thus reduc- 
ing maintenance. 


SEND FOR PRINTS WITH FULL 
INFORMATION 


THE Q & C COMPANY 


New York 





Chicago 


St. Louis 






















SPEED 
BRIDGEWORK 


The Simplex No. 310 Jack is 
designed for bridgework. Avail- 
able with 5” or 374” wide base 
for use between ties, on bridges, 
trestle and viaducts, as shown in 
pictures taken on the C.M.St.P.&P. 
Pivots on its base when base hook 
is released for lifting, lowering 
and pushing at an angle. Any 
link of the 5 ft. chain fits into a 
recess in the cap. Chain is equip- 
ped with grab hook on one end 
and a bridge bolt pulling claw on the other end. Full 
15-ton lift on cap or toe. Auxiliary cap shoe, supplied, 
provides two additional lifting positions. 

Make the most of available manpower—use Simplex 
Bridgework Jacks. Send for Bulletin T&B-41. 

Templeton, Kenly & Co. 


Chicago, Ill. 
Cutting Maintenance - of -Way Costs Since 1899 


Simplex 


LEVER SCREW HYDRAULIC 


Jacks 





Ship your Simplex 
Jack to us for careful 
inspection, test and 
repairs. 












Classified Advertisements 


Use this section when seeking a new man, a new 
position, or when buying or selling secondhand 
equipment. 

CLASSIFIED ADVERTISEMENTS, $10.00 
an inch, one inch deep by three inches wide, an 
insertion. 

EMPLOYMENT ADVERTISEMENTS, 10 
cents a word a month, including address, minimum 
charge $2.00. 


Remittance must accompany each order. 


Railway Engineering and Maintenance 
Classified Advertising Department 


105 West Adams St., Chicago 





Wanted: Assistant Manager for service department, also 
Service Engineer for equipment of rail supply company. 
Electrical experience essential. Training program will pro- 
vide experience in company’s equipment. Excellent future op- 
portunities, including sales. Give full details, past experience. 


Address Box 1042, RAILWAY ENGINEERING AND 
MAINTENANCE, 30 Church Street, New York, N.Y. 











WAR RAIL VS. WORN RAIL 


War rail to carry the Nation’s men and muni- 
tions must be fit for safe, swift transportation. 
No times, these, for battered ends or worn frogs 
and switch points. The cure—welding and 
grinding. For the grinding job, rely on Railway 
Track-work Rail Grinders! There is a wide 


line for choice to meet practically any con- 
ditions and requirements. 
data bulletins. 


Write for latest 





Model P-22 Railway Track-work Grinder—one of many models 


Railway Track work Co, 


3132-48 East Thompson St., Philadelphia 
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2 HEADS ARE BETTER THAN ONE 


And two WS-4s are better than one 8-tool outfit. By using two 
WS-4 Portable Power Plants you can combine two gangs with 
4 tampers each and separate them when necessary, which means 
greater Hexibility of operation. For greater economy, speed and 
Hexibility ... you'll find the answer in JACKSON modern track- 


maintenance equipment. Write for information. 


a7N@ .@ 0). | ELECTRIC TAMPER & EQUIPMENT CO. 


LUDINGTON, MICHIGAN 

















ALPHABETICAL INDEX TO ADVERTISERS 
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Bossi Iwest Broures (s EASY, 


The men who use ’em say Blue Brutes 
are best — because those road-wise, cost- 
conscious maintenance men want more 
air for less money — and get just that. 
For instance, take a look at the compact, 
powerful, Hand-i-air Compressor shown 
above. A “‘half-pint hurricane”’ of 60 cu. ft. 
capacity, it’s just right for tie-tamping 
and most railroad jobs. 


There are other Worthington Blue 
Brute Compressors to meet your needs 

. gasoline, diesel or electric driven... 
and all equipped with economical Worth- 
ington Feather* Valves. Ask for a demon- 
stration, now, on your present job. 


* Reg. U. S. Pat. Off. 


CH move WORTH 


yh 















































ie 


e—= 
(ws ff 
-_ 


You'll find Worthington Blue Brute 
Rock Drills and Air Tools use less air 
while Blue Brute Compressors deliver 
more air, this year, and for years to 
come! 

Save Time, Money, Metals, Equipment 

with Worthington’s New Free 
EQUIPMENT-SAVER 

How to get the most out of your present 
equipment is explained for your men 
in Worthington’s new EQUIPMENT- 
SAVER. It’s a complete guide, divided 
into sections ready to post on the job. 
It tells briefly and simply how to save 
precious time, tools and materials. Write 
to Holyoke for your copy today! 








On the Job with 


Bev’ BRUIES 


‘‘When air is needed — for any re- 
quirement — our Worthingtcn Blue 
Brutes are ‘on call’. They are the 
favorites all along the track,”’ says a 
Mid West Maintenance of Way 
Superintendent. 


On hundreds of Army, Navy, Air 
Force and Ordnance projects, Blue 
Brutes are at work. 
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Worthington Pump and Machi of 

poration Harrison, N. J. Ho 


Compressors from 60 to 500 cu. ft. capacity in mount- always set the pace for easy operation — available in pressor and Air Tool Dep 
ings to suit all jobs. Rock Drills and Air Tools that have a wide range of weights and sizes. Holyoke, Massachusetts 
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